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Extended Abstract 
The aging process is characterized as a heterogeneous phenomenon with large in-
ter- and intraindividual differences. This multifaceted character of aging cannot be re-
duced to objective descriptions of aging, such as chronological age or biological age. In-
stead, the subjective representation of the aging process needs to be taken into considera-
tion. Subjective aging experiences comprise all aspects of the “awareness, perception, ex-
perience, evaluation, interpretation, and identification with one’s own aging process” 
(Westerhof, Whitbourne, & Freeman, 2012, p. 52). Subjective aging research has under-
gone a boost in the last decades—both with regard to the refinement of its theoretical 
foundations, as well as with regard to the empirical examination of its plasticity, its ante-
cedents, and its outcomes. In addition, the field has recently witnessed the development of 
a number of new measurement tools to assess subjective aging experiences.  
The overarching question of this dissertation asks whether and how subjective aging 
experiences are linked to psychological well-being. In doing so, major emphasis is put on 
the negative affectivity–related component of psychological well-being, more specifically 
depressive symptoms and negative affect/ sad mood. Depressive symptoms and negative 
affect are examined as antecedents and outcomes of subjective aging experiences. An im-
portant research question consists in exploring in which way subjective aging experiences 
translate into depressive symptoms. Specific research questions, able to differentiate the 
aforementioned overarching goals, led to four empirical papers gathered in this cumula-
tive dissertation. 
Paper 1 (see Chapter 2) investigated bidirectional linkages between perceived age-
related gains and losses and depressive symptoms in midlife and old age, covering a 2.5-
year observational period. Assimilative and accommodative self-regulation strategies and 
chronological age were studied as moderators. Results suggest that perceived age-related 
losses in contrast to gains have an effect on change in depressive symptoms over time. 
This association was stable across the second half of the life span. The reverse effect with 
depressive symptoms predicting change in perceived age-related losses or gains was not 
significant. The association between perceived age-related gains and change in depressive 
symptoms was moderated by self-regulation; when perceived gains were low, less in-
crease in depressive symptoms was reported when accommodation was high.  
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Paper 2 (see Chapter 3) extended these findings by examining the moderating role 
of two processing strategies, that is, mindfulness and negative repetitive thought, for the 
association between perceived age-related gains and losses and change in depressive 
symptoms in middle and old adulthood, covering a 4.5-year observational interval. Mind-
fulness buffered the harmful effect of high levels of perceived age-related losses on change 
in depressive symptoms. Conversely, negative repetitive thought exacerbated the detri-
mental effect of many perceived age-related losses and few perceived age-related gains on 
change in depressive symptoms. With regard to the interplay between perceived age-
related gains and mindfulness, effects were less robust, although the direction of the find-
ings was consistent with theoretical considerations. Effects were comparable across mid-
dle-aged and older individuals.  
Paper 3 (see Chapter 4) focused on the mediating pathways in the association be-
tween subjective aging experiences and depressive symptoms. This paper examined the 
mediating role of future time perspective and general self-efficacy for the association be-
tween perceived age-related losses and depressive symptoms in middle and old adult-
hood based on three measurement points. A higher amount of perceived age-related loss-
es dampened future time perspective and general self-efficacy 2.5 years later, which in 
turn increased the level of depressive symptoms 2 years later. Effects were comparable 
across middle-aged and older individuals. 
Finally, in Paper 4 (see Chapter 5), an experimental mood-induction paradigm was 
implemented in a sample covering midlife and old age to investigate associations between 
mood and subjective age. Sad or neutral mood was induced by texts and music. Partici-
pants receiving the sad mood induction reported changes toward older felt ages relative to 
chronological age from pre- to postinduction. Participants receiving the neutral mood in-
duction reported stable levels of subjective age from pre- to postinduction. Effects were 
comparable across middle-aged and older participants as well as in participants high and 
low in neuroticism. 
 A conflating discussion of the four individual studies is provided in Chapter 6. The 
results of this thesis suggest that perceived age-related losses are longitudinally associated 
with depressive symptoms; that is, perceiving the aging process as being associated with 
many losses is linked to increasing depressive symptoms. This association is likely unidi-
rectional and not bidirectional. The effect of perceived age-related losses on change in de-
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pressive symptoms was moderated by processing strategies (i.e., mindfulness and nega-
tive repetitive thought) and mediated by future time perspective and general self-efficacy. 
Perceived age-related gains were not associated with depressive symptoms at the bivari-
ate level. Considering individual differences, it was found that in case of low levels of ac-
commodation and high levels of negative repetitive thought few perceived gains were 
linked to increases in depressive symptoms. Regarding short-term associations between 
subjective aging and well-being, an experimental study suggests that negative affect trans-
lates into older felt ages. 
In conclusion, this dissertation contributes to the understanding of subjective aging 
experiences in several ways. It suggests that fundamental associations between well-
established subjective aging constructs and negative affectivity found in past research can 
be transferred to a recently developed construct capturing perceived age-related gains 
and losses. The dissertation illuminates the pathways which explain how subjective aging 
translates into depressive symptoms (mediators) and suggests that subjective aging al-
ways needs to be considered within the context of other individual differences (modera-
tors). The dissertation also provides additional insights into the short-term modifiability of 
subjective age, taking up the important and so far not well addressed issue of whether 
subjective age operates at the state- or trait-like level or at both levels. The strong linkages 
of subjective aging experiences with key developmental outcomes suggest that they 
should be considered more explicitly and directly within established life-span develop-
mental theories, such as socioemotional selectivity theory (Carstensen, Isaacowitz, & 
Charles, 1999) or the dual-process model of goal pursuit and goal adjustment 
(Brandtstädter & Rothermund, 2002).  
At the practical level, the findings underscore the importance of subjective aging 
phenomena with regard to psychological well-being. Given the pivotal role of negative 
views of aging in terms of depressive symptoms and negative affect, our views of the aging 
process need to be critically reflected. Public health initiatives should more thoroughly 
consider subjective aging experiences as an integral part in psychological prevention and 
intervention programs to promote successful aging. The thesis closes with a discussion of 
ethical concerns tied to the treatment of subjective aging experiences. 
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Background: On the Importance of Considering Subjective Aging 
The characterization of aging as primarily defined by chronological or calendar age 
still dominates many societal and legal domains in Germany and in many countries 
around the world. For example, in Germany, important transitions in life, such as the tran-
sition into the retirement period, are still tied to a large extent to the attainment of an ex 
ante defined chronological cutoff age. The view of aging as predominantly mirrored by 
chronological age is also of great relevance in many areas of everyday life. For example, 
public transport associations and travel agencies provide special offers to their customers 
“aged 60+”. Educational institutions implement training programs eligible for residents 
“aged 60 or older”. Chronological age is among the most central information to character-
ize a person in societal terms and is as such a major social category. It also plays a pivotal 
role in many research fields. Study participants are assigned to different study groups ac-
cording to their age and many data analyses and graphical illustrations are driven by 
chronological age. Moreover, chronological age is often included as a control variable into 
the analyses, to statistically partial out its influence from the investigated patterns of asso-
ciation.  
The operationalization of the aging process in terms of chronological age offers a 
range of advantages. Usually, the age of a person can easily and precisely be determined. 
Moreover, the age information is very parsimonious. As outlined above, at the legal, socie-
tal, or political level, there is a long-standing consensus to rely on chronological age when 
it comes to decisions of being eligible or not for certain roles, acts, or financial support op-
tions. However, at the same time this practice is very reductionist. For example, Stauding-
er (2015)—a prominent life-span researcher—claimed that “research in the tradition of 
life-span psychology as well as life course sociology has shown that the meaning of age 
must not be reduced to that of chronological age” (p. 188). Instead, life-span psychologists 
consider the aging process as a heterogeneous phenomenon at any level of chronological 
age. In other words, aging follows a multidirectional trajectory, characterized by the co-
occurrence and dynamic interplay of gain- and loss-related developments (P. Baltes, 1987; 
Heckhausen, Dixon, & Baltes, 1989). Also of great importance, each person ages individu-
ally, that is, the aging process comprises large interindividual differences. Moreover, the 
intraindividual level, too, is full of dynamics that cannot simply be reduced to chronologi-
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cal age: The experienced gain-loss–balance fluctuates within a person, for example, as a 
result of external life events (Kotter-Grühn, Neupert, & Stephan, 2015). Moreover, the 
gain-loss–balance differs across life domains. As such, a person who experiences cognitive 
deficits might nevertheless still show high levels of physical functioning. Again, this multi-
faceted character of the aging process can only inaccurately be captured by means of 
chronological age (Montepare, 2009). About 50 years ago, Peters (1971) summarized 
these limitations of chronological age: “Chronological age then seems to be a poor index of 
aging and may serve as only a convenient means of ordering developmental data” (p. 72; 
see also Staudinger, 2015).  
In conclusion, studying the aging process certainly requires other perspectives—
going beyond chronological age—which tackle the heterogeneity and complexity of the 
aging process. In this context, Staudinger (2015) distinguishes between “outside” and “in-
side” perspectives on aging. Outside perspectives comprise biological (e.g., telomere 
length), social (e.g., fulfillment of social age norms), and psychological (e.g., cognitive func-
tioning, personality) ages. Inside perspectives comprise the subjective representation of 
the aging process. Hence, in addition to asking how old individuals are, we need to address 
how old they feel and how they perceive and interpret their aging process. 
Concepts Related to Subjective Aging 
The Concept of Subjective Aging 
The concept of subjective aging experiences comprises a class of related constructs 
which, due to their similarities, can be subsumed under the theoretical umbrella terms of 
awareness of aging (Diehl et al., 2014) or views on aging (Wurm, Diehl, Kornadt, 
Westerhof, & Wahl, 2017). However, the various concepts that exist in this field differ ac-
cording to their specific frames of reference (Dutt, Wahl, & Diehl, in press). (1) Do they 
target aging perceptions held by society or by the aging individual? (2) Do they capture 
beliefs about a person’s own aging process or general beliefs about aging (e.g., age stereo-
types)? (3) Do they involve past-present–comparisons or anticipations of the aging pro-
cess concerning future developments (e.g., fear of aging)?  
Subjective aging as used in this dissertation refers to the subjective representation of 
one’s own aging process and comprises “all aspects of the awareness, perception, experi-
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ence, evaluation, interpretation, and identification with one’s own aging process” 
(Westerhof et al., 2012, p. 52). In terms of the above-mentioned classification aspects, sub-
jective aging thus (1) targets aging perceptions held by the aging individual which (2) con-
cern one’s own aging process (3) as it has been occurring until the present moment. Sub-
jective aging can thus be considered as an essential part of the aging self and self-concept 
(Diehl et al., 2014; Westerhof et al., 2012). It is also closely linked to the subjective percep-
tion of progressing lifetime (Gabrian, Dutt, & Wahl, 2017).  
Note that this conceptualization of subjective aging does not include age stereotypes. 
Age stereotypes are often considered under the same umbrella term as subjective age, 
attitude toward own aging, or self-perceptions of aging. However, age stereotypes refer to 
general views about aging, whereas this dissertation focuses on subjective perceptions of 
one’s own aging process. This is a fundamental conceptual difference. 
Several constructs can be subsumed under this subjective aging conceptualization. 
The various constructs differ according to their specific features (Dutt et al., in press). (1) 
Are they explicit, conscious, and rooted within concrete, behavioral experiences, or implic-
it and pre-conscious? (2) Are they descriptive or evaluative, and, in case of the latter, do 
they comprise cognitive or affective judgments? (3) Do they target aging experiences at a 
global level or do they distinguish between aging experiences across different life do-
mains? (4) Do they treat perceived age-related gains and losses as two ends of the same 
continuum or as separate scales? 
In the following, four key subjective aging constructs will be focused on and dis-
cussed, that is, (1) subjective age; (2) attitude toward own aging; (3) self-perceptions of 
aging; and (4) awareness of age-related change. The decision to concentrate on these 
measures was driven by three considerations. First, as will be described in more detail in 
the following paragraphs, the constructs thoroughly differ according to their key features, 
such that they provide a broad overview over the subjective aging field. For example, 
whereas subjective age and attitude toward own aging are (1) rather implicit measures of 
subjective aging experiences which ask for (2) evaluations of the aging process which are 
(3) global and (4) cover a continuum from positive to negative subjective aging experienc-
es, self-perceptions of aging and awareness of age-related change are rather (1) explicit 
(2) descriptions of the aging process which take into account the (3) multidimensionality 
and (4) multidirectionality of development. Second, subjective age, attitude toward own 
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aging, and self-perceptions of aging are frequently used and well-established instruments 
(of which subjective age is targeted in Paper 4) in the extant empirical literature on subjec-
tive aging. Third, although awareness of age-related change is a more recent measure that 
has found only limited empirical attention so far, more research on this construct is war-
ranted due to its promising theoretical foundations (and it is thus targeted in Papers 1–3). 
Subjective age 
Subjective age, sometimes also referred to as age identity (e.g., Bowling, See-Tai, 
Ebrahim, Gabriel, & Solanki, 2005), captures how old a person perceives him- or herself to 
be. Usually, it is operationalized as a unidimensional measure asking respondents to indi-
cate how old they feel. Inspired by classic work of Kastenbaum et al. (1972), several au-
thors distinguished between feel-age, that is, how old a person feels, look-age, that is, how 
old a person looks, do-age, that is, how involved a person is in doing things favored by 
members of a certain age group, and interest-age, that is, how similar a person's interests 
are to members of a certain age group (see also Barak & Schiffman, 1981; Barak & Stern, 
1986; Goldsmith & Heiens, 1992). In a similar vein, Montepare (1996) distinguished be-
tween psychological, physical, and social subjective age perceptions. All subjective age 
components seem to be highly interrelated and have been found to load on one latent di-
mension (Henderson, Goldsmith, & Flynn, 1995; Hubley & Russell, 2009; Stephan, 
Caudroit, & Chalabaev, 2011; Teuscher, 2009; Wilkes, 1992). Slightly different from these 
subjective age conceptions are questions asking adults to indicate their desired/ ideal age 
(Hubley & Russell, 2009; Öberg & Tornstam, 2001). The following considerations refer to 
the understanding of subjective age as a one-item measure in terms of felt age, as this is 
the most commonly used measurement approach (Pinquart & Sörensen, 2001).  
Children and adolescents usually tend to feel older than they are in terms of chrono-
logical age. Around the age of 25 years, there seems to be a turning point from which on 
most adults feel younger than they are (Rubin & Berntsen, 2006). This discrepancy be-
tween felt age and chronological age seems to be rather robust across the second half of 
the life span (Uotinen, Rantanen, Suutama, & Ruoppila, 2006); it has been found that peo-
ple aged 40 and older feel approximately 20% younger than they are in terms of chrono-
logical age (Rubin & Berntsen, 2006). 
A youthful age identity might stem from various reasons. First, according to a moti-
vationally driven argument, dissociating oneself from being an “old person” helps to pro-
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tect against the negative age stereotypes held by society (Peters, 1971; Teuscher, 2009; 
Weiss & Lang, 2012). Hence, a youthful age identity can be considered a self-protective 
and self-enhancement strategy or defense mechanism. Second, according to the so-called 
information-processing approach older adults tend to look younger nowadays than for-
merly. When individuals compare themselves to an age-prototype which is no longer ac-
curate they may underestimate their own age (Teuscher, 2009). Third, feeling younger 
may be an attempt to maintain self-consistency or self-continuity across the life span by 
integrating ongoing experiences into previously established self-schemata; this phenome-
non is known as identity assimilation (Westerhof et al., 2012).  
A clear strength of the subjective age concept lies in its parsimonious character and 
in its easy way of assessment. Nonetheless, subjective age is highly predictive with regard 
to important developmental outcomes, such as health and mortality (see Westerhof et al., 
2014 for a meta-analysis), memory performance (Stephan, Sutin, Caudroit, & Terracciano, 
2016), and depressive symptoms (Spuling, Miche, Wurm, & Wahl, 2013; Stephan et al., 
2016). This may explain why subjective age is the most established subjective aging 
measure. 
Although subjective age, in its origin, is a fairly simple construct which can be opera-
tionalized as a manifest variable (e.g., “Indicate in years the age you feel most of the time”), 
there is no clear consensus on how felt age measures should be linked to chronological age 
(Dutt et al., in press). For example, feeling 10 years younger is qualitatively completely 
different when a 90-year-old person is considered compared to when a 30-year-old per-
son is considered. Hence, whereas some researchers worked with the felt age raw scores 
(e.g., Hughes & Lachman, 2016), others calculated a discrepancy score between felt age 
and chronological age (e.g., Spuling et al., 2013) or divided this discrepancy by chronologi-
cal age to obtain a proportional discrepancy score (e.g., Gabrian & Wahl, 2017; see also 
Paper 4 of this dissertation). Still others used a visual analogue scale (e.g., Hughes, Geraci, 
& De Forrest, 2013; see also Paper 4 of this dissertation), or asked their study participants 
to classify themselves into categories of middle-aged and old (e.g., Bultena & Powers, 
1978). Certainly, the optimal way of assessment depends on the research question and on 
the analytical procedure of the specific study under question. However, the comparability 
of findings is challenged due to this heterogeneity of operationalizations.  
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Another limitation of subjective age comprises its reductionistic character which is 
in contrast to the widely established multidimensionality of human development. The 
multidimensional measurement approach also advocated by Kastenbaum et al.’s (1972) 
work on subjective age too often has remained unconsidered in the existing subjective age 
literature at large. Instead, people typically were solely asked to provide a global evalua-
tion of how old they feel in general and most of the time (Pinquart & Sörensen, 2001). This 
approach does not reflect the complexity of development with its underlying idea that 
perceived aging experiences may differ across life domains. Moreover, simply asking how 
old an individual feels does not provide any information regarding the person’s actual ag-
ing experiences underlying the subjective age rating (Diehl et al., 2014). Given the proposi-
tions of life-span developmental psychology regarding the dynamic interplay between 
growth and decline accompanying the aging process (P. Baltes, 1987), the validity of the 
subjective age concept is challenged (Gendron, Inker, & Welleford, 2017). As we do not 
know what growing older means for the aging person (for some it is decline, for some it is 
growth, and for others again it is a combination of both), we are not able to know what 
feeling younger or older actually means. Despite the multidirectional character of devel-
opment, feeling older is often equated with an unfavorable state. This not only seems to be 
a too pragmatic resolution of the validity problem, but the stigmatization of older felt ages 
as something unpleasant also raises ethical concerns. Although empirical research indeed 
suggests that older felt ages are more likely to be associated with poorer developmental 
outcomes (e.g., Westerhof et al., 2014), naively connoting older felt ages with negative 
states imposes a normative view of the aging process as an only negative phenomenon 
(Gendron et al., 2017). This limitation is addressed with the implementation of more com-
plex subjective aging constructs which are rooted in a person’s concrete aging experienc-
es, hence providing less room for inconclusive interpretations and meanings. 
Attitude toward own aging 
Another widely established measure of subjective aging experiences is attitude to-
ward own aging (ATOA). The terminology in this area is somewhat inconsistent and terms 
like satisfaction with aging (e.g., Kleinspehn-Ammerlahn, Kotter-Grühn, & Smith, 2008) 
are often used as synonyms for ATOA. ATOA comprises concrete evaluations regarding 
the cognitive-emotional experience of aging (Kleinspehn-Ammerlahn et al., 2008). ATOA is 
usually assessed with a scale developed by Lawton (1975) as part of the Philadelphia Ger-
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iatric Center Morale Scale. Originally, the ATOA subscale constituted one of three factors of 
the scale—with the other two factors labeled Lonely Dissatisfaction and Agitation. The five 
ATOA items assess judgments about temporal changes in happiness, energy level, life 
quality, and perceived usefulness (Kleinspehn-Ammerlahn et al., 2008). Examples for item 
formulations are “Things keep getting worse as I get older” or “I am as happy now as when 
I was younger.” Items are evaluated on a dichotomous yes-no scale. All items have been 
found to load on a single factor (Liang & Bollen, 1983; McCulloch, 1991); hence, the ATOA 
scale can be considered a unidimensional scale. 
ATOA shows large interindividual variability particularly in midlife as compared 
with old age (Miche, Elsässer, Schilling, & Wahl, 2014). With increasing age, ATOA be-
comes more negative (Kleinspehn-Ammerlahn et al., 2008). According to distance-to-
death analyses this decline can be best interpreted as a mortality-related phenomenon, 
with a pronounced downward trend prior to death (Kotter-Grühn, Kleinspehn-
Ammerlahn, Gerstorf, & Smith, 2009). 
ATOA predicts health, health behaviors, and survival (see Westerhof et al., 2014 for a 
meta-analysis) and is linked to measures of psychological well-being, such as depressive 
symptoms (Han & Richardson, 2015) or will to live (Levy, Slade, Kunkel, & Kasl, 2002). 
However, the unidimensional character of the ATOA construct is a limitation of this 
concept, as it neglects that aging experiences may vary across different life domains. 
Self-perceptions of aging 
This limitation is overcome within the construct of self-perceptions of aging (SPA).1 
Again, the terminology is somewhat unclear and SPA are often used interchangeably with 
terms like aging-related cognitions (e.g., Wurm, Tesch-Römer, & Tomasik, 2007). Two 
measurement instruments stand out. Steverink, Westerhof, Bode, and Dittmann-Kohli 
(2001) distinguished between the subscales physical decline (focusing on worsening 
health and functional limitations), continuous growth (comprising aspects of personal 
development), and social loss (capturing, for example, loneliness or decreasing respect by 
others). In a similar vein, Laidlaw, Power, and Schmidt (2007) differentiated in their SPA 
                                                        
1 Note that self-perceptions of aging are sometimes also used to refer to ATOA (e.g., Sargent-Cox, Anstey, & 
Luszcz, 2014) or understood as an umbrella term subsuming the constructs of subjective age and ATOA 
(Kleinspehn-Ammerlahn et al., 2008; Kotter-Grühn et al., 2009). Basically, the use of each terminology can be 
considered a somehow arbitrary decision. In the context of this dissertation, SPA and ATOA are used to refer 
to different measurement approaches. 
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scale between physical change, psychological growth, and psychosocial loss. The subscales 
are independent from each other, so that they can also be investigated separately accord-
ing to the particular research question (e.g., Wurm & Benyamini, 2014). 
A clear strength of the SPA concept lies in its consideration of different life domains, 
such as the interpersonal or physical domain, thus acknowledging the multidimensionality 
of life-span development. Moreover, SPA take into account the multidirectional character 
of development with a co-occurrence of gain- and loss-related experiences. 
SPA have been shown to be linked to key developmental outcomes, such as physical 
health (Wurm & Benyamini, 2014; Wurm et al., 2007; Wurm, Tomasik, & Tesch-Römer, 
2008), processing speed (Seidler & Wolff, 2017), and measures of psychological well-being 
such as life satisfaction (Wurm et al., 2008) or depressive symptoms (Wurm & Benyamini, 
2014). 
Awareness of age-related change 
The development of the SPA scales constitutes a progress with regard to the consid-
eration of the multifaceted character of human development. The recently introduced 
construct of awareness of age-related change (AARC) which has been established by Diehl 
and Wahl (2010) takes up these features, while at the same time taking into account the 
idea that aging constitutes change over time. AARC “[…] refers to all those experiences that 
make a person aware that his or her behavior, level of performance, or ways of experienc-
ing his or her life have changed as a consequence of having grown older […]” (p. 340). 
AARC captures the awareness of positive (AARC gains) and negative (AARC losses) age-
related changes, irrespective of objective occurrences related to aging. Two aspects are 
important here. First, AARC exclusively refers to changes in experiences. That is, if an aging 
person is aware of, for example, a pessimistic outlook on the future, but has been adopting 
this negative perspective for the most part of his or her life, this experience would not be 
mirrored here. Second, perceived changes have to be attributed to increasing chronologi-
cal age, that is, to the aging process. If an aging person is aware of, for example, restrictions 
in his or her social network, but attributes these changes to a change of residence place, 
this experience would not be considered as AARC. Following these considerations, AARC 
does not reflect a person’s resource status per se, but rather targets perceived changes in a 
person’s resource status. As such, the perception of, for example, few age-related gains 
does not necessarily imply that the person has a bad resource status. Rather, it suggests 
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that the person perceives the aging process as being accompanied by the emergence of 
few positive experiences. 
The AARC items were developed based on conceptual reasoning (Diehl & Wahl, 
2010) as well as empirical research targeting everyday aging awareness experiences 
(Brothers, Gabrian, Wahl, & Diehl, conditionally accepted; Miche, Wahl, et al., 2014). The 
AARC items cover five behavioral domains central to gain- and loss-related aging experi-
ences, that is, health and physical functioning, cognitive functioning, interpersonal rela-
tions, social-cognitive/social-emotional functioning, and lifestyle and engagement. Each 
item is preceded by the item stem “With my increasing age, I realize that…” and comprises 
the description of a positive (gains) or negative (losses) experience in one out of five be-
havioral domains. An example for a positive aging experience (interpersonal relations) is 
“…that I am more open toward other people.” An example for a negative aging experience 
(cognitive functioning) is “…that it is more difficult for me to learn new things.” 
By specifying gains and losses, AARC differs from global subjective aging constructs, 
such as subjective age and ATOA (Lawton, 1975), which treat positive and negative expe-
riences as two ends of the same continuum. Although exploratory and confirmatory factor 
analyses point to a high stability of the AARC gains and AARC losses scales across different 
samples (Brothers et al., conditionally accepted; Diehl, Wahl, Brothers, & Miche, 2013), the 
psychometric distinction of the behavioral subscales was found to be less robust. Hence, 
domain-specific analyses should currently be carried out with caution. That is, the do-
main-specific character of the AARC construct is considered more at the theoretical and 
content-related level than at the empirical level. 
As the AARC construct is relatively new, empirical findings are still scarce. However, 
first analyses underline the heuristic approach of the AARC construct. In their cross-
sectional analyses, Brothers and colleagues (2017) found that AARC is able to add ex-
plained variance regarding functional health and life satisfaction over and above subjec-
tive age and ATOA. Recent longitudinal studies point to effects of AARC on future time per-
spective and well-being according to an eudaimonic2 understanding (Brothers, Gabrian, 
Wahl, & Diehl, 2016). In general, perceived age-related losses were found to exert a larger 
impact on developmental outcomes as compared with perceived age-related gains. 
                                                        
2 An eudaimonic understanding of well-being comprises the subscales self-acceptance, positive relations with 
others, autonomy, environmental mastery, purpose in life, and personal growth (Ryff, 1989). 
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Theoretical Considerations on Psychological Well-Being–Related 
Correlates of Subjective Aging 
Theoretical considerations suggest bidirectional associations between subjective ag-
ing experiences and psychological well-being. It is acknowledged that subjective aging 
experiences are also linked to other important developmental correlates, such as health, 
health behaviors, mortality (see Westerhof et al., 2014 for a meta-analysis; see Westerhof 
& Wurm, 2015; Wurm et al., 2017 for reviews), and cognition (e.g., Robertson, King-
Kallimanis, & Kenny, 2016; Seidler & Wolff, 2017; Siebert, Wahl, & Schröder, 2016; 
Stephan et al., 2016). However, in line with the focus of this dissertation, the following 
considerations exclusively refer to associations between subjective aging and psychologi-
cal well-being.  
Psychological well-being can be considered an important indicator of successful ag-
ing (Rowe & Kahn, 1987). Successful aging is an interdisciplinary phenomenon and can be 
understood as a multidimensional construct encompassing objective occurrences and 
subjective perceptions of, inter alia,  physical, cognitive, psychological/emotional, and so-
cial functioning (Bülow & Söderqvist, 2014; Cheng, 2014; Cosco, Prina, Perales, Stephan, & 
Brayne, 2014a, 2014b; Phelan, Anderson, LaCroix, & Larson, 2004; Pruchno, Wilson-
Genderson, & Cartwright, 2010; Vahia, Thompson, Depp, Allison, & Jeste, 2012; Wahl, 
Siebert, & Taubert, 2017). Most operational definitions converge in the idea that psycho-
logical well-being is a central component of successful aging (Bowling & Dieppe, 2005; 
Havighurst, 1961). 
According to Diener et al. (1999), psychological well-being encompasses life satisfac-
tion and positive and negative affectivity. Positive affectivity includes feelings such as joy, 
elation, and happiness, whereas negative affectivity encompasses feelings of sadness, anx-
iety, and depression (Diener et al., 1999). These aspects are also considered within the 
mental health construct (Ware, Kosinski, & Keller, 1996). Apart from this hedonic ap-
proach, other authors adopt an eudaimonic view (see Huta & Ryan, 2010 for an overview) 
and understand psychological well-being as a conglomerate of behaviors and orientations 
such as self-acceptance, positive relations with others, or personal growth (Ryff, 1989).  
Although, as will be outlined later on, the focus of this dissertation lies on a subcom-
ponent of psychological well-being (i.e., depressive symptoms and negative affect), the 
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following considerations explicitly include the full range of psychological well-being–
related constructs to provide an extensive overview over the current state of research 
within this field. In terms of subjective aging experiences, age stereotypes are not consid-
ered here, as this dissertation focuses on subjective perceptions of a person’s own aging 
process which are conceptually different from general views about aging. 
Psychological Well-Being as an Antecedent of Subjective Aging 
Theoretical considerations suggest that psychological well-being might exert an ef-
fect on subjective aging experiences (see Figure 1.1). Subjective aging experiences are 
based on the assumption that individuals construct, hold, and reconstruct awareness and 
knowledge of their own aging process (Diehl, Wahl, Brothers, & Miche, 2015). The subjec-
tive representation of the aging process requires an elaborate search for and processing of 
information (Diehl et al., 2014), triggering processes such as autobiographical memory 
research, evaluative judgments, or within–person past–present comparisons. In line with 
theoretical models, these processes can hinge on a person’s psychological well-being, re-
sulting in well-being–congruent subjective aging experiences. Specifically, a person’s psy-
chological well-being should translate into subjective aging experiences through different 
psychological (i.e., cognitive and motivational) pathways. 
In terms of cognitive pathways, the associative network theory of memory and emo-
tion (Bower, 1981) postulates that human memory can be modeled in terms of an associa-
tive network of semantic concepts. When a concept is stimulated, its activation spreads 
from one concept to another by inter-associative linkages. The more properties two con-
cepts have in common, the more links there are between them. Feelings can equally be 
considered as part of this network. The activation of a feeling unit spreads along its associ-
ative links to target items so that thoughts congruent to the current feeling are more ac-
cessible. These predictions have been verified empirically (Drace, 2013; Schnall & Laird, 
2003) and apply also in old age (Knight & Durbin, 2015; Knight, Maines, & Robinson, 
2002). Hence, a worse psychological well-being should facilitate the retrieval of negative 
age-related experiences and impede the retrieval of positive age-related experiences, 
thereby leading to more negative subjective aging experiences. 
As the aging process started in the past and stretches to the present and future, one 
can assume that individuals not only consider previous experiences stored in memory 
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when evaluating their aging process, but also rely on current judgments. The feelings-as-
information approach by Schwarz and Clore (Schwarz, 2001; Schwarz & Clore, 1983) high-
lights the informational function of moods for judgments. Affective experiences have a 
signaling function and inform about the nature of one’s current situation, thus serving as a 
heuristic strategy. When making judgments, people “consult” their feelings, leading to an 
impact of feelings on evaluative judgments. Evidence for the informational function of feel-
ings on evaluative judgments has been provided both with experimentally as well as natu-
rally induced moods (Abele & Gendolla, 1999; Brose, Lindenberger, & Schmiedek, 2013; 
Schwarz & Clore, 1983). Hence, individuals in a negative mood should perceive and evalu-
ate their aging process more negatively than individuals in a more positive mood.  
Moreover, and specific to depressed mood, depressive symptoms are accompanied 
by a range of negative developmental outcomes, such as worsening health (Ho et al., 2014; 
Noël et al., 2004), decreasing cognitive performance (Bunce, Batterham, Christensen, & 
Mackinnon, 2014; Montejo et al., 2014), or reduced social functioning (Furukawa, Azuma, 
Takeuchi, Kitamura, & Takahashi, 2011; Kennedy, Foy, Sherazi, McDonough, & McKeon, 
2007; Szanto et al., 2012). When these changes are misattributed to increasing age, the 
subjective representation of the aging process might be tainted by depressive symptoms. 
In addition to the cognitive processes outlined above, the impact of psychological 
well-being on subjective aging experiences can also be guided by motivational processes. 
Individuals are motivated to verify their self-view, even if this view is negative, in order to 
bolster their perception that the world is predictable and controllable (Swann, 1983), 
which results in a selective attention to and interpretation of information consistent with a 
person’s ongoing mood state. In line with this strive for self-verification and self-
consistency, individuals in a negative mood should selectively attend to negative subjec-
tive aging experiences. Furthermore, the congruency between psychological well-being 
and subjective aging experiences may also be the result of a misattribution: An individual 
who is placed in an affectively charged situation is motivated to search for an explanation 
for this mood. He or she should then selectively attend to stimuli congruent with the to-be-
explained mood (Blaney, 1986). As a consequence, being in a negative mood should draw 
an individual’s attention to negative subjective aging experiences.  
Apart from psychological well-being affecting subjective aging experiences, the re-
verse direction of associations it also conceivable. 
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Psychological, behavioral, 
physiological pathways
Subjective aging experiences Psychologial well-being
Psychological (i.e., cognitive, 
motivational) pathways
Relative greater importance of
negative as compared with positive 
subjective aging experiences
Individual psychological dispositions
reduce or buffer the effect of
subjective aging experiences on 
psychological well-being
 
Figure 1.1. Theoretical considerations on associations between subjective aging and psychological well-being. 
 
Psychological Well-Being as an Outcome of Subjective Aging 
In her stereotype embodiment theory, Levy (2009) proposes several pathways via 
which subjective aging experiences translate into developmental outcomes (see Figure 
1.1). The theory has originally been designed to explain effects of age stereotypes on de-
velopmental outcomes. Although age stereotypes and subjective aging experiences as un-
derstood in this dissertation (Westerhof et al., 2012) can be considered as different con-
structs due to their different frames of reference (beliefs about one's own aging process 
versus beliefs about the aging process in general; Diehl et al., 2014), the theory can also be 
extended to subjective representations of one’s own aging process, as Levy assumes that 
age-stereotypes become self-stereotypes when individuals reach old age. Precisely, Levy 
suggests three mediating pathways through which subjective aging experiences exert an 
effect on psychological well-being. 
First, according to the psychological pathway, subjective aging experiences turn into 
self-fulfilling prophecies, as the subjective representation of the aging process triggers a 
selective attention for information consistent with this self-view. This phenomenon can 
also be considered as a motivational one (Swann, 1983). Moreover, subjective aging expe-
riences are accompanied by changes in psychological variables, such as control beliefs or 
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future time perspective, which, in turn, influence developmental outcomes (Brothers et al., 
2016; Levy, Slade, & Kasl, 2002).  
Second, the behavioral pathway comprises effects of subjective aging experiences on 
health behaviors such as physical exercise (Levy & Myers, 2004; Wurm, Tomasik, & Tesch-
Römer, 2010) or on social and cognitively stimulating activities (Robertson & Kenny, 
2016). In addition, subjective aging experiences are accompanied by a specific degree of 
adaptive coping strategies (Dutt, Gabrian, & Wahl, 2016b; Wurm, Warner, Ziegelmann, 
Wolff, & Schüz, 2013). Health behaviors and coping strategies, in turn, are associated with 
psychological well-being (Khalaila & Litwin, 2014; Sanjuan & Magallares, 2015).  
Third, according to the physiological pathway, negative subjective aging experiences 
can be considered as a stressor eliciting physiological arousal (i.e., higher blood pressure, 
higher heart rate, and higher cortisol levels) which, in the long run, is linked to a worsen-
ing of psychological well-being. Although this pathway is difficult to test, as it requires the 
use of complex methods to assess these physiological measures, the robust association 
between subjective aging experiences and physical health (see Westerhof et al., 2014 for a 
meta-analysis; see Westerhof & Wurm, 2015; Wurm et al., 2017 for reviews) corroborates 
such a mediating pathway. In line with this idea, Stephan, Caudroit, and Chalabaev (2011) 
found that subjective health mediates the association between subjective age and life satis-
faction. Moreover, first evidence for a physiological pathway with regard to another de-
velopmental outcome, that is, longevity, has been provided by Levy and Bavishi (2016) 
who found that C-reactive protein, a marker of cumulated stress-reactive inflammation, 
mediates the association between ATOA and longevity. 
With regard to subjective aging measures treating age-related gains and losses as 
two separate scales (i.e., SPA, AARC), it also has to be asked whether the effects of per-
ceived gains or losses on psychological well-being differ in size, that is, if negative subjec-
tive aging experiences “do harm” to the same degree than positive subjective aging experi-
ences “help” (Meisner, 2012). In general, negative information is processed more thor-
oughly than positive information which might be due to the more contagious character of 
bad entities as compared with good entities (Baumeister, Bratslavsky, Finkenauer, & Vohs, 
2001; Rozin & Royzman, 2001). This observation has been verified in the domain of age 
stereotypes. A meta-analysis with seven articles conducted by Meisner (2012) revealed 
that priming negative age stereotypes influenced behavior (i.e., measures of performance 
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and perception) on average 2.6 times more in the negative direction than did positive age 
stereotype priming in the positive direction. According to Meisner, the omnipresence, per-
sistence, and rigidity of negative age stereotypes as compared with positive age stereo-
types decreases the threshold to which these stereotypes are activated and applied to be-
havior. This phenomenon might also apply to perceptions of one’s own aging process and 
their effect on psychological well-being. Negative age-related changes remind the individ-
ual that life is finite, thus being more diagnostically relevant than positive ones (see Figure 
1.1).  
According to the preventive and corrective proactivity model (Kahana & Kahana, 
1996), the individual is an active, self-constructing, self-reflecting developmental agent 
(see also Lerner & Busch-Rossnagel, 1981). Following such a view, the developing and 
aging individual is, at least to some extent, a shaper of his or her environment, rather than 
being a mere responder to environmental circumstances. This proactive view of aging 
implies the idea that psychological dispositions can reduce or buffer the impact of stress 
on outcomes of successful aging, such as psychological well-being. In a similar vein, 
Wrosch, Dunne, Scheier, and Schulz (2006) suggest that older adults can avoid the adverse 
effects of encountering age-related challenges if they engage in adaptive self-regulation 
strategies. Comparable models have been established in clinical psychology. For example, 
the diathesis–stress–model, sometimes also referred to as vulnerability–stress–model 
(Ingram & Luxton, 2005), postulates an interaction between stress and vulnerabilities in 
the prediction of psychological disorders. That is, the impact of stressful events is buffered 
or exacerbated depending on individual differences. This assumption is further advocated 
within the cognitive catalyst model of depressive vulnerability (Ciesla, Felton, & Roberts, 
2011; Ciesla & Roberts, 2007). According to this model, cognitive content (e.g., the cogni-
tive representation of a stressor) interacts with an individual’s preferred response style 
(e.g., rumination) to amplify or reduce each other’s impact on depressive symptoms. 
Transferred to the concept of subjective aging, these models lead to the assumption that 
subjective aging experiences should not be seen as an isolated phenomenon, but should be 
considered within the context of other individual differences (see Figure 1.1). 
These theoretical predictions on an association between psychological well-being 
and subjective aging experiences are enriched by a review over the empirical literature 
published so far in the field of subjective aging. 
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Literature Review on Empirically Established Psychological  
Well-Being–Related Correlates of Subjective Aging 
Search Criteria 
The review comprises longitudinal as well as experimental studies and encompasses 
a broad range of subjective aging constructs.3 Cross-sectional findings are not considered 
for two reasons, a pragmatic and a methodological one: First, in terms of pragmatic con-
siderations, there has been a boost in subjective aging research in recent years. Due to 
limitations in space, it is impossible to take into account all of them within this literature 
review. Thus, a focus on a subgroup of studies seems warranted here. Second, in terms of 
methodological considerations, cross-sectional studies inhibit the drawing of any causal 
conclusions, thus having limited informative value compared with longitudinal studies.  
An extensive literature research was conducted in summer and autumn 2017 in the 
databases PsycINFO and PSYNDEX, based on the following keywords: “awareness of ag-
ing”, “views of aging”, “views on aging”, “felt age”, “perceived age”, “subjective ag*”, “age 
ident*”, “attitudes to* ag*”, “self-perceptions of aging”, “aging self-perceptions”, “aging sat-
isfaction”, “awareness of age-related change”, “aging-related cognitions”, “fear of ag*.” Each 
keyword was combined (= “AND”) with the keywords “experiment*” and “longitudinal.” 
Moreover, the reference lists of included articles as well as of review articles in this field 
were scanned for further studies. Studies were included when they fulfilled the following 
criteria: (1) Investigation of at least one construct targeting the perception or interpreta-
tion of a person’s own aging process (e.g., subjective age, ATOA, SPA, AARC) as an outcome 
or antecedent in relation to psychological well-being; (2) longitudinal or experimental 
study design; (3) aging population (i.e., middle- and old-aged) as target population (i.e., 
exclusion of studies targeting solely nursing home staff or adolescents). The research re-
sulted in a selection of 24 studies. Among these, 11 targeted well-being–related anteced-
ents of subjective aging, 10 investigated well-being–related outcomes of subjective aging, 
and 3 studies comprised antecedents as well as outcomes of subjective aging.  
                                                        
3 Although, as has been outlined above, the various subjective aging constructs differ according to their specif-
ic features, the aim of the review is to provide an overarching picture of associations between psychological 
well-being and subjective aging experiences as a whole, thus refraining from contrasting the different subjec-
tive aging constructs with regard to their associations with psychological well-being. 
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Psychological Well-Being–Related Correlates of Subjective Aging 
Studies targeting psychological well-being as an antecedent of subjective aging 
The observational interval in the reviewed studies ranged between 1 (Bowling et al., 
2005) and 17 (Avidor, Levin, & Solomon, 2016) years. Most studies point to expectation–
consistent associations between psychological well-being–related antecedent variables 
and subjective aging experiences.4 That is, a worse psychological well-being is linked to 
more negative subjective aging experiences over time.  
 
Avidor, Levin, & Solomon (2016) 
Country Israel 
Study design Longitudinal; 17 years between T1 (1991) and T3 (2008) 
Sample size 234 Israeli veterans (2 study groups: ex-prisoners of war & combat veterans who were not held captive) 
% women (at T1) 0% 
Age of participants (in years) M = 57.00, SD = 5.00 at T3 
Subjective aging measure 
Subjective age (5-item scale: respondents rated different facets of 
subjective perceptions of their age as younger than, same age as, or 
older than one's chronological age) 
Antecedent measure Depressive symptoms 
Investigation of pathways Guilt (mediator), study group (moderator) 
Control variables Age, stressful postwar life events 
Main results 
Chronic and delayed depressive symptoms at T1 were associated with 
a higher subjective age at T3. The path from depressive symptoms at 
T1 to subjective age at T3 was fully explained by heightened levels of 
guilt-distress at T2. This mediation effect of guilt-distress was signifi-
cantly stronger for ex-prisoners of war than for control veterans. 
 
Ayalon, Palgi, Avidor, & Bodner (2016) 
Country United States 
Study design Longitudinal; 4 years between T1 (2008) and T2 (2012) 
Sample size 2,591 
% women (at T1) 58.20% 
Age of participants (in years) 65+, M = 73.80, SD = 6.40 at T1 
  
                                                        
4 The studies are presented in separate tables to make best possible use of the available space. Findings 
marked with an asterisk (*) signalize null-findings, that is, no associations between subjective aging and psy-
chological well-being were found. Findings marked with two asterisks (**) signalize counterintuitive findings, 
with more positive subjective aging experiences being associated with lower psychological well-being.  
M = mean; SD = standard deviation; T1 = first measurement; T2 = second measurement, etc.  
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Ayalon, Palgi, Avidor, & Bodner (2016) (continued) 
Subjective aging measure 
Subjective age (accelerated increase = increase in felt age over the 4 
years greater than 5 years versus accelerated decrease = increase in 
felt age over the 4 years lower than 3 years versus change consistent 
with the passage of time = increase in felt age over the 4 years between 
3 and 5 years) 
Antecedent measure Depressive symptoms 
Investigation of pathways – 
Control variables Age, sex, education; change in physical difficulties, medical comorbidi-ty, loneliness, social contacts 
Main results An increase in depressive symptoms over time resulted in an acceler-ated increase in subjective age over time. 
 
Bergland, Nicolaisen, & Thorsen (2014) 
Country Norway 
Study design Longitudinal; 5 years between T1 (2002–2003) and T2 (2007–2008) 
Sample size 2,471 
% women (at T1) 52.37% 
Age of participants (in years) 40–79, M = 56.00, SD = 10.00 at T1 
Subjective aging measure Subjective age (discrepancy between chronological age and felt age) 
Antecedent measure Mental health (Short Form-12 questionnaire; Ware et al., 1996) 
Investigation of pathways – 
Control variables Age, sex, education, marital status, physical health, mastery 
Main results 
Good mental health at T1 significantly predicted a youthful subjective 
age at T2. Within age group specific analyses, good mental health was 
a predictor of a younger subjective age only in those aged 70–79 years. 
 
Bowling, See-Tai, Ebrahim, Gabriel, & Solanki (2005) 
Country Britain 
Study design Longitudinal; 12–18 months between T1 (2000) and T2 (2001–2002) 
Sample size 999 at T1; 540 at T2 
% women (at T1) 50.00% 
Age of participants (in years) 65+ at T1 
Subjective aging measure Subjective age (discrepancy between chronological age and felt age) 
Antecedent measure Mental health (depression, anxiety, fears about aging) 
Investigation of pathways – 
Control variables (Change in) health and functional status 
Main results A positive mental health at T1 predicted feeling younger at T2. 
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Bryant, Bei, Gilson, Komiti, Jackson, & Judd (2016) 
Country Australia 
Study design Longitudinal; 9 years between T1 (2001–2002) and T2 (2010) 
Sample size 419 
% women (at T1) 61.58% 
Age of participants (in years) 60+, M = 71.70, SD = 7.94 at T1 
Subjective aging measure SPA (subscales psychosocial loss, physical change, psychological growth) 
Antecedent measure Mental health (Short Form-12 questionnaire; Ware et al., 1996), life satisfaction 
Investigation of pathways – 
Control variables Age, partner status, financial status, employment status, personality; (change in) physical health, life satisfaction 
Main results 
Better baseline mental health as well as more positive changes in men-
tal health over time predicted less negative scores on the T2 psychoso-
cial loss scale. More positive changes in mental health over time pre-
dicted more positive scores on the T2 physical change scale. Mental 
health was unrelated (*) to the T2 psychological growth scale. 
Better baseline life satisfaction as well as more positive changes in life 
satisfaction over time predicted less negative scores on the T2 psycho-
social loss scale. Life satisfaction was unrelated (*) to the T2 physical 
change scale. Better baseline life satisfaction as well as more positive 
changes in life satisfaction over time predicted more positive scores on 
the T2 psychological growth scale. 
 
Han & Richardson (2015) 
Country United States 
Study design Longitudinal; 4 years between T1 (2008) and T2 (2012) 
Sample size 3,921 
% women (at T1) 56.60% 
Age of participants (in years) 50–96, M = 65.38, SD = 0.21 at T1 
Subjective aging measure ATOA 
Antecedent measure Depressive symptoms 
Investigation of pathways – 
Control variables Age, sex, education, ethnicity, marital status, employment status, phys-ical functioning, perceived age discrimination 
Main results Higher levels of T1 depressive symptoms predicted a worsening of ATOA over time. 
Note. The study examined depressive symptoms both as an antecedent as well as an outcome of ATOA and is 
thus listed in both categories. 
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Levy, Slade, Kunkel, & Kasl (2002)  
Country United States 
Study design Longitudinal; 2 years between T1 (1975) and T2 (1977) 
Sample size 660 
% women (at T1) 48.79% 
Age of participants (in years) 50–94, M = 63.00, SD = 9.23 at T1 
Subjective aging measure ATOA 
Antecedent measure Will to live (judgment that the perceived benefits of one’s life outweigh the perceived hardships) 
Investigation of pathways – 
Control variables Age, sex, socioeconomic status, ethnicity, functional health, self-rated health, loneliness 
Main results Higher will to live at T1 predicted a more positive ATOA at T2. 
Note. The study examined will to live both as an antecedent as well as an outcome of ATOA and is thus listed 
in both categories. 
 
Miche, Elsässer, Schilling, & Wahl (2014) 
Country Germany 
Study design Longitudinal; 12 years between T1 (1992–1993) and T3 (2004–2005) 
Sample size Middle-aged: 501 at T1; 408 at T3 Young-old: 500 at T1; 352 at T3 
% women (at T1) Sample was stratified by sex 
Age of participants (in years) Middle-aged: birth cohort 1950–1952, M = 43.80, SD = 0.90 at T1 Young-old: birth cohort 1930–1932, M = 62.50, SD = 1.00 at T1 
Subjective aging measure ATOA 
Antecedent measure Depressive symptoms 
Investigation of pathways – 
Control variables Sex, education, physical health, subjective health, neuroticism, extra-version 
Main results Participants experiencing more depressive symptoms at T1 became more positive (**) in their ATOA over time. 
 
Palgi, Ayalon, Avidor, & Bodner (2017) 
Country United States 
Study design Longitudinal; 4 years between T1 (2008) and T2 (2012) 
Sample size 4,174 
% women (at T1) 60.37% 
Age of participants (in years) 50–96, M = 67.97, SD = 8.82 at T1 
Subjective aging measure 
Change in subjective age (accelerated increase = increase in felt age 
over the 4 years greater than 5 years vs. accelerated decrease = in-
crease in felt age over the 4 years lower than 3 years vs. change con-
sistent with the passage of time = increase in felt age over the 4 years 
between 3 and 5 years) 
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Palgi, Ayalon, Avidor, & Bodner (2017) (continued) 
Antecedent measure Positive affect, negative affect 
Investigation of pathways – 
Control variables Age, sex, education, change in medical conditions 
Main results 
An increase in positive aﬀect and a decrease in negative aﬀect over 
time predicted an accelerated decrease in felt age over time. Both 
changes in positive affect and negative affect were not (*) significantly 
associated with an accelerated increase in felt age. There was an inter-
action eﬀect showing that for those with an increase in negative aﬀect, 
a higher change in positive aﬀect mitigated an accelerated increase in 
felt age. 
 
Schafer & Shippee (2010a) 
Country United States 
Study design Longitudinal; 10 years between T1 (1995) and T2 (2005) 
Sample size 1,668 
% women (at T1) 54.10% 
Age of participants (in years) 24–74, M = 47.28, SD = 12.44 at T1 
Subjective aging measure Subjective age (discrepancy between chronological age and felt age) 
Antecedent measure Positive affect 
Investigation of pathways – 
Control variables 
Age, sex, education, ethnicity, household income, working status, re-
tirement status, family adversity, family roles, health status, (change 
in) personal control 
Main results Diminishing positive affect over time was associated with an acceler-ated worsening in subjective age over time. 
 
Schafer & Shippee (2010b) 
Country United States 
Study design Longitudinal; 10 years between T1 (1995) and T2 (2005) 
Sample size 496 
% women (at T1) 54.70% 
Age of participants (in years) 55–74, M = 62.34, SD = 5.51 at T1 
Subjective aging measure Views about cognitive aging 
Antecedent measure Negative affect 
Investigation of pathways – 
Control variables 
Age, education, ethnicity, employment status, marital status, parental 
status, difference between felt age and chronological age, physical 
health, disability, sense of control, cognitively engaging activities 
Main results Adults with higher negative affect at T1 were more negative about their cognitive aging at T2. 
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Schelling & Martin (2008) 
Country Germany 
Study design Longitudinal; 4 years between T1 (1994) and T2 (1998) 
Sample size 500 at T1; 334 at T2 
% women (at T1) 48.00% 
Age of participants (in years) 60.27–64.78, M = 62.96, SD = 0.90 at T1 
Subjective aging measure Attitudes toward one's own aging, with a focus on affective aspects  (9 items from the Riegel-scale; Riegel & Riegel, 1960) 
Antecedent measure Depressive symptoms 
Investigation of pathways Age (moderator) 
Control variables Age, sex, education; (change in) objective and subjective health, mor-bidity, satisfaction with health, daily impairments, cognition 
Main results 
Lower T1 depressive symptoms and decreasing depressive symptoms 
over time contributed to the prediction of more positive attitudes 
toward one’s own aging at T2. The importance of the resources in-
creased with growing age. 
 
Shenkin, Laidlaw, Allerhand, Mead, Starr, & Deary (2014) 
Country United Kingdom 
Study design Longitudinal; 3–6 years between T1 (2004–2007) and T2 (2010) 
Sample size 792 
% women (at T1) 49.60% 
Age of participants (in years) Birth cohort 1936, M = 69.50, SD = 0.83 at T1 
Subjective aging measure SPA (subscales psychosocial loss, physical change, psychological growth) 
Antecedent measure Depressive symptoms, anxiety 
Investigation of pathways – 
Control variables 
Age, sex, education, employment status, current living arrangements, 
social class, childhood deprivation, adult deprivation, physical func-
tioning, cognition, personality 
Main results 
Higher levels of T1 depressive symptoms and anxiety predicted more 
negative attitudes to psychosocial loss at T2. T1 depressive symptoms 
and anxiety were unrelated (*) to T2 attitudes to physical change and 
T2 attitudes to psychological growth.  
 
Spuling, Miche, Wurm, & Wahl (2013) 
Country Germany 
Study design Longitudinal; 6 years between T1 (2002) and T2 (2008) 
Sample size 3,038 at T1; 1,771 at T2 
% women (at T1) 49.70% 
Age of participants (in years) 40+, M = 61.30, SD = 12.52 at T1 
Subjective aging measure Subjective age (discrepancy between chronological age and felt age) 
Antecedent measure Depressive symptoms 
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Spuling, Miche, Wurm, & Wahl (2013) (continued) 
Investigation of pathways – 
Control variables Age, sex, education, place of residence 
Main results T1 depressive symptoms did not (*) predict change in subjective age over time. 
Note. The study examined depressive symptoms both as an antecedent as well as an outcome of subjective 
age and is thus listed in both categories. 
 
Despite ample empirical evidence for an effect of psychological well-being on subjec-
tive aging, which can be underpinned with theoretical considerations, some studies did 
not find any longitudinal links between psychological well-being and subjective aging. For 
example, Bergland et al. (2014) found that the detrimental effect of a bad mental health on 
subjective age is restricted to adults aged 70–79 years. Moreover, the association between 
mental health and depressive symptoms, respectively, seems to be stronger for loss-
related as compared with gain-related subjective aging perceptions (Bryant et al., 2016; 
Shenkin et al., 2014). And a cross-lagged panel model by Spuling et al. (2013) suggests that 
the association between subjective age and depressive symptoms is unidirectional, with 
no effect of depressive symptoms on subjective age. There is also one counterintuitive 
finding: Miche et al. (2014) found that participants experiencing more depressive symp-
toms at baseline became more positive in their ATOA over the course of 12 years. The au-
thors offer several explanations for their finding, such as regression to the mean or selec-
tive drop-out of study participants over the course of the study. 
Subjective aging experiences cannot only be considered as a potential outcome of 
psychological well-being–related variables, but might also function as a predictor of psy-
chological well-being–related variables in themselves. 
Studies targeting psychological well-being as an outcome of subjective aging 
The observational interval in the reviewed studies ranged between 6 months 
(Wurm et al., 2013) and 10 years (Mock & Eibach, 2011). Most studies point to expecta-
tion–consistent links between subjective aging and psychological well-being.5 That is, 
more negative subjective aging experiences are linked to decreasing well-being over time.  
                                                        
5 The studies are presented in separate tables to make best possible use of the available space. Findings 
marked with an asterisk (*) signalize null-findings, that is, no associations between subjective aging and psy-
chological well-being were found. Findings marked with two asterisks (**) signalize counterintuitive findings, 
with more positive subjective aging experiences being associated with lower psychological well-being.  
M = mean; SD = standard deviation; T1 = first measurement; T2 = second measurement, etc. 
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Brothers, Gabrian, Wahl, & Diehl (2016) 
Country United States, Germany 
Study design Longitudinal; 2.5 years between T1 (2012) and T2 (2015) 
Sample size 537 
% women (at T1) 63.30% 
Age of participants (in years) 40–98, M = 64.41, SD = 12.04 at T1 
Subjective aging measure AARC 
Outcome measure 
Eudaimonic understanding of well-being: subscales autonomy, envi-
ronmental mastery, personal growth, purpose in life, positive relations 
with others, and self-acceptance (Ryff, 1989) 
Investigation of pathways Future time perspective 
Control variables Education, self-rated health 
Main results 
AARC gains at T1 exerted a significant direct positive effect on well-
being at T2. This association was mediated by decreases in T2 AARC 
losses. AARC losses at T1 were not directly (*) associated with well-
being at T2. However, AARC losses were indirectly related to well-
being via negative associations with T2 future time perspective. 
 
Choi & DiNitto (2014) 
Country United States 
Study design Longitudinal; 1 year between T1 (2011) and T2 (2012) 
Sample size 6,680 at T1; 5,414 at T2 
% women (at T1) 55.80% 
Age of participants (in years) 65+, M = 74.31, SD = 1.00 at T1 
Subjective aging measure Subjective age (participants were classified as feeling younger, feeling older, or feeling the same as their chronological age) 
Outcome measure Depressive symptoms 
Investigation of pathways – 
Control variables Age, sex, ethnicity, chronic illnesses, activities of daily living, subjective health, subjective memory 
Main results 
Feeling older than chronological age at T1 was significantly associated 
with changes toward higher depressive symptoms over time, while 
feeling younger than chronological age at T1 was not (*) associated 
with change in depressive symptoms over time. 
 
Freeman, Santini, Tyrovolas, Rummel-Kluge, Haro, & Koyanagi (2016) 
Country Ireland 
Study design Longitudinal; 2–3 years between T1 (2009–2011) and T2 (2012–2013) 
Sample size 6,095 
% women (at T1) 51.70% 
Age of participants (in years) 50+, M = 63.30, SD = 9.00 at T1 
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Freeman, Santini, Tyrovolas, Rummel-Kluge, Haro, & Koyanagi (2016) (continued) 
Subjective aging measure Negative aging perceptions (Brief Aging Perceptions Questionnaire; Sexton, King-Kallimanis, Morgan, & McGee, 2014) 
Outcome measure Depressive symptoms, anxiety 
Investigation of pathways – 
Control variables Age, sex, education, employment status, number of chronic medical conditions, cognitive functioning, activities of daily living 
Main results 
Negative aging perceptions at T1 predicted the new onset of depres-
sion and anxiety at T2. Among those with depression or anxiety at T1, 
negative aging perceptions at T1 also predicted the persistence of 
these conditions over time. 
 
Han & Richardson (2015) 
Country United States 
Study design Longitudinal; 4 years between T1 (2008) and T2 (2012) 
Sample size 3,921 
% women (at T1) 56.60% 
Age of participants (in years) 50–96, M = 65.38, SD = 0.21 at T1 
Subjective aging measure ATOA 
Outcome measure Depressive symptoms 
Investigation of pathways – 
Control variables Age, sex, education, ethnicity, marital status, employment status, phys-ical functioning, perceived age discrimination 
Main results More negative ATOA at T1 as well as a worsening ATOA over time predicted increases in depressive symptoms over time. 
Note. The study examined depressive symptoms both as an antecedent as well as an outcome of ATOA and is 
thus listed in both categories. 
 
Levy, Slade, Kunkel, & Kasl (2002)  
Country United States 
Study design Longitudinal; 2 years between T1 (1975) and T2 (1977) 
Sample size 660 
% women (at T1) 48.79% 
Age of participants (in years) 50–94, M = 63.00, SD = 9.23 at T1 
Subjective aging measure ATOA 
Outcome measure Will to live (judgment that the perceived benefits of one’s life outweigh the perceived hardships) 
Investigation of pathways – 
Control variables Age, sex, socioeconomic status, ethnicity, functional health, self-rated health, loneliness 
Main results More positive ATOA at T1 predicted higher will to live at T2. 
Note. The study examined will to live both as an antecedent as well as an outcome of ATOA and is thus listed 
in both categories. 
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Mock & Eibach (2011) 
Country United States 
Study design Longitudinal; 10 years between T1 (1994–1995) and T2 (2004–2006) 
Sample size 1,170 
% women (at T1) 52.90% 
Age of participants (in years) 40+, M = 53.71, SD = 9.08 at T1 
Subjective aging measure Subjective age (discrepancy between chronological age and felt age) 
Outcome measure Positive affect, negative affect, life satisfaction 
Investigation of pathways Aging attitudes (subtracting the ratings of life for people in their 20s from the ratings of life for people in their 60s) (moderator) 
Control variables Age, sex, socioeconomic status, marital status, employment status, chronic health conditions, subjective health 
Main results 
More favorable aging attitudes at T1 and decreasing felt ages over time 
were associated with changes toward more positive affect and life 
satisfaction and less negative affect over time. The association between 
felt age and negative affect and life satisfaction, however, was moder-
ated by aging attitudes: Changes toward older subjective age predicted 
changes toward higher negative affect and lower life satisfaction when 
aging attitudes were less favorable but not when aging attitudes were 
more favorable. 
 
Segel-Karpas, Palgi, & Shrira (2017) 
Country United States 
Study design Longitudinal; 9.5 years between T1 (1995–1996) and T2 (2004–2006) 
Sample size 3,591 
% women (at T1) 45.40% 
Age of participants (in years) M = 47.28, SD = 12.39 
Subjective aging measure Subjective age (discrepancy between chronological age and felt age, divided by chronological age) 
Outcome measure Diagnosis of major depressive disorder 
Investigation of pathways – 
Control variables Age, sex, education, ethnicity, marital status, morbidity 
Main results Subjective age at T1 did not (*) predict change in diagnosis of major depressive disorder over time. 
 
Spuling, Miche, Wurm, & Wahl (2013) 
Country Germany 
Study design Longitudinal; 6 years between T1 (2002) and T2 (2008) 
Sample size 3,038 at T1; 1,771 at T2 
% women (at T1) 49.70% 
Age of participants (in years) 40+, M = 61.30, SD = 12.52 at T1 
Subjective aging measure Subjective age (discrepancy between chronological age and felt age) 
Outcome measure Depressive symptoms 
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Spuling, Miche, Wurm, & Wahl (2013) (continued) 
Investigation of pathways – 
Control variables Age, sex, education, place of residence 
Main results Older felt ages at T1 predicted increases in depressive symptoms over time. 
Note. The study examined depressive symptoms both as an antecedent as well as an outcome of subjective 
age and is thus listed in both categories. 
 
Stephan, Sutin, Caudroit, & Terracciano (2016) 
Country United States 
Study design Longitudinal; 2 years between T1 (2008) and T2 (2010) 
Sample size 5,809 at T1; 3,631 at T2 
% women (at T1) 59.00% 
Age of participants (in years) 50+, M = 69.30, SD = 9.61 at T1 
Subjective aging measure Subjective age (discrepancy between chronological age and felt age, divided by chronological age) 
Outcome measure Depressive symptoms 
Investigation of pathways – 
Control variables Age, sex, education, ethnicity, body mass index, medical illnesses, memory performance 
Main results A younger subjective age at T1 was associated with fewer increases in depressive symptoms over time. 
 
Weiss & Lang (2009) 
Country Germany 
Study design Experimental 
Sample size 228 
% women (at T1) 72.00% 
Age of participants (in years) 19–88, M = 52.00, SD = 17.90 
Subjective aging measure Manipulation of identity salience (age group identification vs. genera-tion identification) 
Outcome measure Sense of environmental mastery and personal self-esteem (adapted from Ryff, 1989) 
Investigation of pathways – 
Control variables Sex, education, income, subjective health 
Main results 
Older adults’ identification with their age group led to lower levels of 
psychological well-being. In contrast, older adults’ identification with 
their generation led to higher levels of well-being. 
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Wurm & Benyamini (2014) 
Country Germany 
Study design Longitudinal; 3 years between T1 (2008) and T2 (2011) 
Sample size 6,205 at T1; 2,858 at T2 
% women (at T1) 49.50% 
Age of participants (in years) 40–85, M = 61.50, SD = 12.10 at T1 
Subjective aging measure SPA (subscale physical losses)  
Outcome measure Depressive symptoms 
Investigation of pathways Optimism (moderator) 
Control variables Age, sex, education, place of residence, physical conditions 
Main results 
Negative SPA predicted deterioration in depressive symptoms over a 
3-year period. This association was moderated by optimism: People 
who were prepared for physical losses (negative SPA), and who were 
nevertheless optimistic, were better able to maintain lower depressive 
symptoms. 
 
Wurm, Tomasik, & Tesch-Römer (2008) 
Country Germany 
Study design Longitudinal; 6 years between T1 (1996) and T2 (2002) 
Sample size 1,286 
% women (at T1) 47.50% 
Age of participants (in years) 40–85, M = 57.07, SD = 10.81 at T1 
Subjective aging measure SPA (subscale ongoing development) 
Outcome measure Life satisfaction 
Investigation of pathways – 
Control variables Age, sex, education, income, occupational prestige, living arrangement, place of residence, physical illnesses, functional limitations 
Main results Positive SPA at T1 positively affected change in life satisfaction over time, even in the face of a serious health event. 
 
Wurm, Warner, Ziegelmann, Wolff, & Schüz (2013) 
Country Germany 
Study design Longitudinal; 6 months between T1 and T2 (2009) 
Sample size 309 
% women (at T1) 41.70% 
Age of participants (in years) 65–85, M = 73.27, SD = 5.10 at T1 
Subjective aging measure SPA (subscale physical losses) 
Outcome measure Life satisfaction 
Investigation of pathways Occurrence of a serious health event (predictor); selection, optimiza-tion, compensation (SOC; P. Baltes, 1997) strategies (mediator) 
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Wurm, Warner, Ziegelmann, Wolff, & Schüz (2013) (continued) 
Control variables Age, sex, education, number of illnesses, serious health events between T1 and T2 
Main results 
Although negative SPA in general were not directly associated with 
lower life satisfaction (*), negative SPA after a serious health event 
were associated with life satisfaction through lower SOC strategy use. 
 
Despite many expectation–consistent findings, Choi and DiNitto (2014) did not find 
an association between younger felt ages and depressive symptoms. In addition, the asso-
ciation between subjective age and clinically relevant symptoms of depression seems to be 
negligible (Segel-Karpas et al., 2017). Moreover, Wurm and Benyamini (2014) suggest that 
the detrimental effect of negative SPA on depressive symptoms is buffered for individuals 
reporting high levels of optimism. Similarly, a study by Mock and Eibach (2011) revealed 
that the harmful effect of older felt ages on negative affect and life satisfaction was re-
stricted to individuals with unfavorable aging attitudes.  
Studies targeting the directionality regarding the association between subjective 
aging and psychological well-being 
Most studies reviewed target psychological well-being either as an antecedent or as 
an outcome of subjective aging experiences. The only study with a simultaneous assess-
ment of antecedents and outcomes, thus allowing to contrast different directions of effect, 
was a cross-lagged panel design by Spuling et al. (2013). They found that subjective age 
predicts change in depressive symptoms six years later in middle- and old-aged adults, 
whereas the reverse direction (i.e., depressive symptoms predicting change in subjective 
age) was not significant. Similar results have been found in the domain of health and phys-
ical functioning, with subjective aging experiences exerting stronger effects on health than 
vice versa (Levy, Slade, & Kasl, 2002; Sargent-Cox, Anstey, & Luszcz, 2012; Wurm et al., 
2007).  
Consequently, subjective aging experiences seem to be a rather robust construct as 
compared with measures of physical and mental health. Subjective aging experiences are 
deeply incorporated into an aging person’s self-concept and personal identity, particularly 
with growing age (Diehl et al., 2014; Westerhof et al., 2012). Hence, they may express a 
great stability and robustness over time. 
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Shortcomings of Current Research 
Importance of Considering Negative Affectivity 
Although the literature review encompassed a wide array of psychological well-
being–related constructs to provide an extensive overview of this research area, it seems 
reasonable to have a closer look at one construct cluster, namely (absence of) negative 
affectivity (i.e., feelings of sadness, depression, negative affect). The decision to focus on 
negative affectivity was driven by two considerations: First, (subsyndromal) depressive 
symptoms and feelings of sadness are quite common in the second half of life (Beekman, 
Copeland, & Prince, 1999; Djernes, 2006; Luppa et al., 2012; Riedel-Heller, Busse, & 
Angermeyer, 2006; Sowdon, 2001) and may even increase in old age (Chui, Gerstorf, 
Hoppmann, & Luszcz, 2015; Kunzmann, Richter, & Schmukle, 2013). Second, late-life de-
pressive symptoms as such are associated with adverse effects on health (Ho et al., 2014; 
Noël et al., 2004), cognitive performance (Bunce et al., 2014; Montejo et al., 2014), social 
functioning (Furukawa et al., 2011; Kennedy et al., 2007; Szanto et al., 2012), and mortality 
(Cuijpers et al., 2014; Gallo et al., 2005; Zivin et al., 2015). High levels of depressive symp-
toms and negative affect can therefore be considered as an essential threat to life quality. 
Given their pivotal role in terms of successful aging, a better understanding of negative 
affectivity is warranted.  
However, as will be outlined in the following sections, associations between negative 
affectivity and subjective aging experiences are not fully understood so far based on the 
existing studies on well-being–related correlates of subjective aging experiences. The 
available studies in this area have some shortcomings and raise some questions. More 
precisely, the limitations refer to the operationalization of subjective aging experiences, to 
the understanding of fundamental associations between subjective aging experiences and 
negative affectivity as well as to the examination of potential pathways which underlie this 
association. 
Operationalization of Subjective Aging 
Most research in the subjective aging field operationalizes subjective aging experi-
ences as felt age (relative to chronological age) (i.e., subjective age; Rubin & Berntsen, 
2006) or as ATOA (Lawton, 1975). As already indicated above, these instruments have, 
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despite their parsimonious character, a severe limitation in that they neglect the multifac-
eted character of life-span development (Diehl et al., 2014). The recently introduced con-
cept of AARC advocated by Diehl and Wahl (2010) aims at overcoming this limitation by 
acknowledging that aging experiences are perceived as gains and losses varying across 
different life domains. However, research on AARC is still at its beginnings. It thus remains 
unclear whether the findings on an association between subjective aging experiences and 
negative affectivity can be generalized to the multifaceted character of the AARC concept. 
One could ask, for example, whether the global evaluation of the aging process as a whole 
(i.e., subjective age, ATOA) qualitatively differs from the substantive processing of aging 
experiences (i.e., AARC) with regard to associations with negative affectivity. For example, 
Forgas (1995) assumes within his affect infusion model that the sensitivity of judgments to 
affective states differs depending on the respective processing mode. Hence, further re-
search on the AARC construct seems warranted. 
Fundamental Associations Between Subjective Aging and  
Negative Affectivity 
First, regarding negative affectivity as an antecedent of subjective aging experienc-
es, findings based on longitudinal datasets are mixed, with some studies pointing to expec-
tation-consistent effects of negative affectivity on subjective aging (e.g., Bowling et al., 
2005), some suggesting the absence of any associations (Bryant et al., 2016; Shenkin et al., 
2014), and others even revealing counterintuitive patterns of association (Miche, Elsässer, 
et al., 2014). Hence, more research is needed to better understand the effect of negative 
affectivity on subjective aging experiences. 
Research on subjective aging–related antecedents has undergone a boost in the 
last decades with the implementation of longitudinal studies. For example, research 
groups examined long-term effects of negative affectivity on subjective aging including 
observational intervals between 1 (Bowling et al., 2005) and 17 (Avidor et al., 2016) years. 
Longitudinal studies allow to draw conclusions about the timely ordering of variables. 
However, longitudinal studies based on questionnaire data have a low internal validity. 
Although most studies control for potentially confounding variables, such as age or health, 
the full range of confounding factors cannot be taken into account. As such, it often re-
mains unclear whether a change in subjective aging experiences is due to changes in nega-
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tive affectivity or due to changes in other factors, such as changed living conditions. This 
limitation is overcome with experimental studies. The randomization of study participants 
to different experimental groups as well as the standardization of the laboratory setting 
allow to control for confounding factors. To date, experimental studies in the context of 
subjective age have focused on the manipulation of age stereotypes and age-related in-
formation (Hess & Hinson, 2006; Kotter-Grühn & Hess, 2012; Levy, 1996; Pinquart, 2002; 
Weiss & Freund, 2012; Weiss, Job, Mathias, Grah, & Freund, 2016; Weiss & Lang, 2012) or 
have manipulated the salience of aging experiences (Eibach, Mock, & Courtney, 2010; 
Gabrian & Wahl, 2017; Hughes et al., 2013; Stephan, Chalabaev, Kotter-Grühn, & Jaconelli, 
2013). However, no study is available which investigates the plasticity of subjective aging 
due to psychological well-being (i.e., current affectivity) within an experimental paradigm. 
Although a daily diary study by Kotter-Grühn et al. (2015) conducted over eight consecu-
tive days suggests short-term associations between subjective aging and negative affect, it 
does not allow to draw causal conclusions. 
Second, regarding negative affectivity as an outcome of subjective aging experienc-
es, most longitudinal studies found robust effects (e.g., Freeman et al., 2016). Nevertheless, 
recent evidence points to an absence of associations (Choi, DiNitto, & Kim, 2014; Segel-
Karpas et al., 2017) or suggests that the effect of subjective aging experiences on negative 
affectivity is restricted to some individuals depending on other variables (Mock & Eibach, 
2011; Wurm & Benyamini, 2014; see also considerations in the following paragraph). 
Hence, we do not yet fully understand the effect of subjective aging experiences on nega-
tive affectivity. 
Third, most studies in the area of subjective aging and negative affectivity target 
the latter as antecedents or outcomes of subjective aging. Less is known, however, about 
the directionality of this association (for an exception, see Spuling et al., 2013). 
Pathways Underlying the Association Between Subjective Aging and  
Negative Affectivity 
Recent research has primarily focused on the examination of basal associations be-
tween subjective aging experiences and negative affectivity. Although, as outlined above, 
theoretical considerations suggest a number of pathways underlying this association, so 
far little attention has been paid to the empirical investigation of these pathways. One can 
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assume, for example, that the effect of subjective aging experiences on negative affectivity 
is moderated by other constructs, that is, the strength of the association might differ de-
pending on individual differences. Moreover,  the effect of subjective aging experiences on 
negative affectivity might also be mediated by a number of other constructs (see also 
stereotype embodiment theory; Levy, 2009).  
Regarding moderators, the field is poorly explored. Theoretical models, such as the 
stereotype embodiment theory (Levy, 2009) have primarily focused on mediators in the 
association between subjective aging experiences and developmental outcomes. Modera-
tors in this association have been largely neglected within theoretical considerations spe-
cific to subjective aging. Notwithstanding this, the study results of two research groups 
(Mock & Eibach, 2011; Wurm & Benyamini, 2014) suggest that the effect of subjective ag-
ing experiences on depressive symptoms or negative affect differs depending on individu-
al dispositions (i.e., optimism, aging attitudes). These findings challenge the robustness of 
the subjective aging—negative affectivity association. It seems warranted to extend these 
findings by taking into account other possible moderators for the effect of subjective aging 
experiences on negative affectivity. 
Regarding mediators, we still do not know how subjective aging experiences trans-
late into depressive symptoms. Although, as described above, Levy (2009) proposes as 
part of her stereotype embodiment theory several pathways linking subjective aging expe-
riences to developmental outcomes (i.e., psychological, behavioral, physiological path-
ways; see above and Figure 1.1), empirical evidence for such mediators is lacking, particu-
larly with regard to psychological well-being as an outcome variable (Wurm et al., 2017). 
A small number of studies investigating mediating pathways between subjective aging 
experiences and psychological well-being is available. As such, Brothers et al. (2016) found 
that future time perspective mediates the association between AARC losses and an eudai-
monic understanding of well-being. Wurm et al. (2013) suggest that negative SPA after a 
serious health event are associated with life satisfaction through lower use of coping strat-
egies. Even so, the field of examined mediators is still restricted to a small number of se-
lected mediators and to a specific measure of psychological well-being.   
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Contribution of the Present Dissertation 
The present dissertation aims at contributing to the growing body of subjective ag-
ing research with four individual studies presented in Chapters 2–5. More precisely, this 
dissertation aims at investigating associations between subjective aging experiences and 
negative affectivity. Before discussing the research questions, the central constructs that 
are included in the research questions, that is, negative affectivity and subjective aging 
experiences, will be clarified. 
Concepts Used in the Present Dissertation 
Negative affectivity, in this dissertation, includes depressive symptoms (Papers 1–3) 
and negative affect, with the latter also referred to as sad mood (Paper 4). Depressive 
symptoms comprise worry, anxiety, lethargy, feelings of overstrain, concentration difficul-
ties, restless sleep, feelings of loneliness, sadness, or absence of happiness and optimism, 
persistent during the last week (Radloff, 1977). In clinical contexts, depressive symptoms 
are often understood as a categorical diagnosis. As such, patients are assigned to catego-
ries of either no depressive disorder, unspecified depressive disorder, or major depressive 
disorder depending on the number of symptoms they report (American Psychiatric 
Association, 2013). However, Bowins (2015) argues that such discrete categories are a 
social construction, whereas depressive symptoms naturally operate on the basis of a con-
tinuum. Understanding depressive symptoms as a dimensional phenomenon allows to 
take into consideration quantitative interindividual differences regarding the severity of 
depressive symptoms, thereby also including non-pathologic persons (Bowins, 2015). 
This approach is also taken within this dissertation: Depressive symptoms are understood 
as a spectrum ranging from no-to-severe symptoms. Negative affect/ sad mood is under-
stood as current feelings of pessimism, dissatisfaction, resignation, dejection, and sadness 
(Gluth, Ebner, & Schmiedek, 2010). 
Subjective aging experiences, in this dissertation, include AARC (Papers 1–3) and 
subjective age (Paper 4). The AARC construct is innovative and built on a broad and estab-
lished theoretical foundation (i.e., reflections on the multifaceted nature of development) 
(Diehl & Wahl, 2010). It thus seems promising to further investigate the role of AARC 
within life-span developmental psychology in order to determine its empirical usefulness. 
Hence, emphasis is put on the investigation of the AARC construct in this dissertation. The 
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examination of the AARC construct seems particularly promising with regard to longitudi-
nal studies covering several years (Papers 1–3). As AARC captures changes in concrete 
everyday experiences which may unfold over a longer time period, this measurement in-
strument seems well-suited here. Paper 4, however, follows a different approach. An ex-
perimental mood-induction paradigm was implemented to investigate immediate effects 
of an induced sad mood on subjective aging. As such, Paper 4 allowed the investigation of 
short-term dynamics between sad mood and subjective aging experiences. Given the ex-
perimental study design, subjective age seems to be the most suitable construct, as it is 
easy to administer and rapidly accessible. Instead of being rooted in concrete everyday 
experiences, subjective age encompasses a global evaluation of the aging process as a 
whole, which might display more plasticity in the short term as a response to immediate 
internal and external stimuli (i.e., current mood) as compared with AARC. 
Some of the above-mentioned shortcomings regarding the current research are ad-
dressed within the scope of this research framework, such that the dissertation fills a 
number of research gaps. An overview of the research questions addressed within the 
dissertation is provided in Table 1.1 and in Figure 1.2.  
Processing
strategies as
moderators:
Mindfulness, 
negative 
repetitive 
thought
Self-regulation 
strategies as
moderators:
Assimilation, 
accommodation
Resources as mediators: Future time 
perspective, general self-efficacy
Paper 1
Subjective aging experiences: 
AARC gains + losses (Papers 1+2),
AARC losses (Paper 3),
subjective age (Paper 4)
Negative affectivity: 
Depressive symptoms
(Papers 1–3),
negative affect (Paper 4)
Paper 3
Paper 2
Paper 4
Paper 1
 
Figure 1.2. Research questions addressed in the present dissertation.  
Chapter 1     Introduction 
40 
Research Questions of the Present Dissertation 
Fundamental associations between subjective aging and negative affectivity 
First, to address the inconclusive state of research with regard to well-being–related 
antecedents of subjective aging, Paper 1 examined the longitudinal effect of depressive 
symptoms on perceived age-related gains and losses (AARC) based on two measurement 
points covering a 2.5-year observational interval. In order to enrich the use of study de-
signs, an experimental mood-induction paradigm was adopted in Paper 4 to explore 
whether current states of negative affect translate into worse subjective aging experienc-
es. Subjective aging experiences were operationalized as felt age relative to chronological 
age. Participants were asked to indicate their felt age as a number (Rubin & Berntsen, 
2006) and to locate their felt age on a visual analogue scale (Hughes et al., 2013). The use 
of a visual analogue scale has not been widely distributed in subjective aging research so 
far, so that Paper 4 also allows to test a relatively new measurement approach.  
Second, regarding negative affectivity as an outcome, Papers 1–3 examined the longi-
tudinal effect of AARC on depressive symptoms, based on a 2.5-year and a 4.5-year obser-
vational interval, respectively. Moreover, previous findings on multidirectional subjective 
aging constructs point to stronger associations of perceived age-related losses as com-
pared with perceived age-related gains on developmental outcomes (e.g., Brothers et al., 
2017). Due to their inclusion of both AARC scales, Papers 1 and 2 allow to contrast the 
predictive power of AARC losses with the explanatory value of AARC gains. 
Third, a further aim of this dissertation, targeted in Paper 1, was to investigate the 
directionality of effects in the association between AARC and negative affectivity. AARC 
gains and AARC losses, respectively, and depressive symptoms were considered similarly 
at two time points to explore whether their association is uni- or bidirectional.  
Pathways underlying the association between subjective aging and negative  
affectivity 
Paper 1 takes into account assimilative and accommodative self-regulation strate-
gies (Brandtstädter & Rothermund, 2002) as potential moderators for the effect of AARC 
gains and AARC losses on depressive symptoms based on a 2.5-year observational inter-
val. The assimilative mode is characterized by a tenacious goal pursuit, meaning that peo-
ple try actively to change their life circumstances or behavior (e.g., through increased ef-
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fort or acquisition of new skills) to reach their goals. The accommodative mode is charac-
terized by a flexible goal adjustment, which implies the adaptation of previous goals to 
changed circumstances or the positive reappraisal of an inconvenient situation. The idea is 
that an optimal fit between a person’s preferred self-regulation strategy and his or her 
perceived resource status (in terms of AARC) is adaptive. In contrast, a too early, “prema-
ture” shift to accommodative modes despite high perceived resources might be detri-
mental as the person gives up too soon instead of exploiting reserve capacities. In the 
same way, adhering to a certain goal despite diminishing perceived possibilities to achieve 
this goal might be inefficient and impede the orientation towards other, more promising 
goals, resulting in higher levels of depressive symptoms. 
As research on moderating pathways in the subjective aging—psychological well-
being association is scarce, it seems necessary to have a closer look at other potential 
moderators, too. As such, in Paper 2, processing strategies (i.e., mindfulness and negative 
repetitive thought) were investigated as moderators for the association between AARC 
gains and AARC losses and depressive symptoms based on a 4.5-year observational inter-
val. The idea is that the effect of subjective aging on depressive symptoms depends on the 
way such aging–related thoughts are processed. An open, accepting, and non-judging atti-
tude (i.e., mindfulness) towards perceived age-related changes might protect an individual 
with more negatively toned AARC against feelings of depressive symptoms. Conversely, 
persistently and inflexibly thinking about perceived age-related shortcomings might exac-
erbate feelings of depression.  
Moreover, Paper 3 investigates future time perspective and general self-efficacy (i.e., 
the psychological pathway as defined by Levy, 2009) as potential mediators in the associa-
tion between perceived age-related losses and depressive symptoms. The decision to fo-
cus on future time perspective and general self-efficacy was driven by the idea that these 
constructs tap two main resource clusters, namely the perception of so-called energies 
(i.e., time), as well as the perception of personal characteristics (i.e., competence) (Hobfoll, 
1989). Thus the consideration of both future time perspective and general self-efficacy 
allows investigating the mediating role of two distinct yet essential individual resources. 
By drawing on three measurement points covering a 4.5-year observational interval, Pa-
per 3 addresses the chronological sequence of AARC losses, future time perspective, gen-
eral self-efficacy, and depressive symptoms.  
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Table 1.1.  Research Questions Addressed in the Present Dissertation
Specific Research Question Addressed in Paper #
• Do depressive symptoms predict change in perceived 
age-related gains and losses over 2.5 years?
#1
• Can subjective age be modified by a sad mood induction? #4
• Does a sad mood induction translate into older felt ages 
on different measurement approaches?
#4
• Does the effect of a sad mood induction on subjective age 
hinge on chronological age?
#4
• Does the effect of a sad mood induction on subjective age 
hinge on neuroticism?
#4
• Do perceived age-related gains and losses predict change 
in depressive symptoms over 2.5 years?
#1
• Do perceived age-related gains and losses predict change 
in depressive symptoms over 4.5 years?
#2/ #3
• Does the explanatory power of perceived age-related 
changes regarding change in depressive symptoms differ 
depending on whether gains or losses are considered?
#1/ #2
• Does the explanatory power of perceived age-related 
gains and losses regarding change in depressive 
symptoms over 2.5 years hinge on chronological age?
#1
Directionality of 
associations between 
awareness of age-
related change and 
depressive symptoms
• Are the longitudinal associations over 2.5 years between 
perceived age-related gains and losses and depressive 
symptoms bidirectional or unidirectional?
#1
• Does the explanatory power of perceived age-related 
gains and losses regarding change in depressive 
symptoms over 2.5 years hinge on self-regulation 
strategies, that is, assimilation and accommodation?
#1
• Does the explanatory power of perceived age-related 
gains and losses regarding change in depressive 
symptoms over 4.5 years hinge on processing strategies, 
that is, mindfulness and negative repetitive thought?
#2
• Does the moderating role of mindfulness and negative 
repetitive thought hinge on chronological age?
#2
• Is the association between perceived age-related losses 
and change in depressive symptoms over 4.5 years 
mediated by future time perspective and general self-
efficacy?
#3
• Does the mediating role of future time perspective and 
general self-efficacy hinge on chronological age?
#3
Invididual differences 
as moderators for the 
effect of awareness of 
age-related change on 
depressive symptoms
Individual resources 
as mediators for the 
effect of awareness of 
age-related change on 
depressive symptoms
Fundamental Associations Between Subjective Aging and Negative Affectivity
Thematic Area
Depressive symptoms 
and negative affect as 
antecedents of 
awareness of age-
related change and 
subjective age
Depressive symptoms 
as outcomes of 
awareness of age-
related change
Pathways Underlying the Association Between Subjective Aging and Negative Affectivity
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Abstract 
Objectives: Studies that examine bidirectional relations between subjective aging and 
depressive symptoms have remained rare. We addressed this issue by investigating longi-
tudinal linkages between awareness of age-related change (AARC) and depressive symp-
tomatology in midlife and old age. Assimilative and accommodative self-regulation strate-
gies and calendar age were studied as moderators.  
Method: Analyses were based on two measurements (Time 1: 2012, N = 423 (40-98 
years); Time 2: 2015, N = 356). AARC was operationalized as perceived age-related gains 
and losses. Data were analyzed by means of a cross-lagged panel model and multiple re-
gression.  
Results: Perceived losses but not gains had an effect on change in depressive symp-
toms over time. The reverse effect with depressive symptoms predicting change in AARC 
was not significant. The association between perceived gains but not losses and change in 
depressive symptoms was moderated by self-regulation; when perceived gains were low, 
less increase in depressive symptoms was reported when accommodation was high. The 
association between AARC and change in depressive symptoms was stable across the en-
tire second half of the life span.  
Discussion: Results suggest that a better integration of research on subjective aging 
with clinically relevant developmental outcomes is a promising future pathway. 
 
Keywords: Subjective aging, Accommodation, Assimilation 
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Introduction 
Depression ranks among the ten leading contributors to the global disease burden 
(Murray & Lopez, 1997) and reveals considerable frequency in middle and late adulthood, 
with prevalence rates including subclinical depressive states amounting to approximately 
30% (Luppa et al., 2012). Late-life depressive symptoms are associated with adverse ef-
fects on health (Ho et al., 2014), cognition (Bunce et al., 2014), social functioning (Szanto et 
al., 2012), and mortality (Gallo et al., 2005). Less is known, however, about specific ante-
cedents of depressive symptoms in middle and late adulthood. We argue that, although 
the connection between calendar age and depressive symptoms is weak (Jorm, 2000), 
subjective interpretations of one’s aging might represent a major correlate of depressive 
symptoms. Conceptualizations of subjective aging have received a number of new impuls-
es (Diehl & Wahl, 2015; Diehl et al., 2014) and we concentrate on the newly introduced 
concept of awareness of age-related change (AARC; Diehl & Wahl, 2010). Longitudinal 
analyses have remained rare regarding the AARC construct, but we are able to offer a 2.5-
year observational period. 
Awareness of Age-Related Change and Depressive Symptoms 
A number of subjective aging constructs have been established, for example, subjec-
tive age (Rubin & Berntsen, 2006) or attitudes to aging (Laidlaw et al., 2007). They are 
associated with depressive symptoms cross-sectionally (e.g., Keyes & Westerhof, 2012), 
with more positive subjective aging experiences being linked to fewer depressive symp-
toms. Findings from longitudinal studies are mixed, with some studies pointing to associa-
tions consistent with expectations (e.g., Bowling et al., 2005) and others suggesting weak 
or no longitudinal linkages (Shenkin et al., 2014). Studies able to disentangle the direction 
of effects have remained rare. To our knowledge, the only study that examined bidirec-
tional associations between subjective aging and depressive symptoms is a cross-lagged 
panel study by Spuling, Miche, Wurm, and Wahl (2013). They found that baseline subjec-
tive age predicts change in depressive symptoms 6 years later in adults aged 40 years and 
older; however, the reverse direction did not reach significance.  
Given the limited consideration of these previous subjective aging conceptualiza-
tions regarding its multidirectionality and multidimensionality (Diehl et al., 2014), the 
construct of AARC has been established by Diehl and Wahl (2010). AARC “[…] refers to all 
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those experiences that make a person aware that his or her behavior, level of perfor-
mance, or ways of experiencing his or her life have changed as a consequence of having 
grown older […]” (p. 340). AARC aims to capture the awareness of positive (AARC gains) 
and negative (AARC losses) age-related changes, irrespective of objective occurrences re-
lated to aging. AARC can thus also be considered as a measure of resources perceived or 
not perceived in one’s aging process. In contrast to attitudes to aging (Laidlaw et al., 2007), 
AARC focuses on concrete everyday behaviors and experiences (Brothers et al., 2017). The 
AARC items are based on conceptual reasoning (Diehl & Wahl, 2010) as well as on empiri-
cal research targeting everyday aging awareness experiences (Miche, Wahl, et al., 2014); 
as a result, AARC covers five behavioral domains central to gain- and loss-related aging 
experiences, that is, health and physical functioning, cognitive functioning, interpersonal 
relations, social-cognitive/social-emotional functioning, and lifestyle and engagement.6 By 
specifying gains and losses, AARC differs from unidimensional subjective aging constructs, 
such as subjective age and attitude toward own aging (Lawton, 1975), which treat positive 
and negative experiences as two ends of the same continuum. Brothers and colleagues 
(2017) found that AARC is able to add explained variance regarding well-being–related 
outcomes over and above unidimensional subjective aging constructs. However, their 
study was cross-sectional. Accordingly, a first aim was to explore the longitudinal associa-
tions between AARC and depressive symptoms. We understand depressive symptoms as a 
continuum ranging from no-to-severe depressive symptoms, rather than adopting a cate-
gorical classification. 
Based on theoretical considerations, different longitudinal operating mechanisms 
seem plausible: AARC as an antecedent of change in depressive symptoms and depressive 
symptoms as an antecedent of change in AARC.  
                                                        
6 Although exploratory and confirmatory factor analyses point to a high stability of the AARC gains and AARC 
losses subscales across different samples (Diehl et al., 2013), the construction of domain-specific subscales 
was found to be less robust. Hence, domain-specific analyses should currently be done with caution. We re-
frain from reporting domain-specific results for the AARC construct, and focus on the global subscales of 
AARC gains and AARC losses instead. That is, the multidimensionality of the AARC construct is considered 
more at the theoretical and content-related level than at the empirical level. 
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AARC as an antecedent of change in depressive symptoms 
Cognitive, motivational, and behavioral mechanisms might underlie predictive ef-
fects of AARC on change in depressive symptoms. Regarding cognitive mechanisms, AARC 
captures attributions on internal, stable, and global causes, that is, age. This attributional 
style in the case of negative events (i.e., high AARC losses) strengthens depressive symp-
toms, whereas it is beneficial when it comes to the explanation of positive events (i.e., high 
AARC gains) (Sanjuan & Magallares, 2015). In terms of motivational pathways, people aim 
at maintaining a consistent self-view, resulting in mechanisms of self-verification (Swann, 
1983). AARC should affect depressive symptoms via a selective perception of information 
consistent with the valence of the perceived age-related changes. AARC may also exert an 
effect on depressive symptoms through behavioral investments. For example, the percep-
tion of age-related gains may be associated with beneficial health behaviors, such as phys-
ical activity (e.g., Wurm et al., 2010) and adaptive coping strategies (e.g., Wurm et al., 
2013), which are associated with fewer depressive symptoms (e.g., Khalaila & Litwin, 
2014; Sanjuan & Magallares, 2015).  
Depressive symptoms as an antecedent of change in AARC 
Depressive symptoms may act as a filter through which age-related changes are per-
ceived. The evaluation of one’s aging process requires the reflection upon past and current 
experiences. An individual’s mood can prime memories and impact judgments (Forgas, 
1995). Depressive symptoms are associated with developmental outcomes, for example, 
health (Ho et al., 2014), cognition (Bunce et al., 2014), and social functioning (Szanto et al., 
2012). When these changes are misattributed to increasing age, AARC might be tainted by 
depressive symptoms. 
Longitudinal studies that concurrently explore bidirectional relations between sub-
jective aging and depressive symptoms have remained rare. However, studies revealed 
stronger effects of subjective aging on change in physical health—a correlate of AARC 
(Brothers et al., 2017)—than the other way around (Sargent-Cox et al., 2012; Wurm et al., 
2007). Based on these findings, and in line with Spuling and colleagues (2013), we as-
sumed that the effect of AARC on change in depressive symptoms is stronger than the 
converse. 
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Previous findings pointed to stronger associations between loss-related subjective 
aging and developmental outcomes as compared with gain-related subjective aging 
(Brothers et al., 2017). This is in line with the finding that negative information is pro-
cessed more thoroughly than positive information (Rozin & Royzman, 2001). Negative 
age-related changes remind the individual that life is finite, thus being more diagnostically 
relevant than positive ones. Hence, we expected that AARC losses would exert stronger 
effects on change in depressive symptoms than AARC gains. 
The Role of Calendar Age for the Effect of Awareness of Age-Related 
Change on Change in Depressive Symptoms 
Theoretical considerations suggest that the role of perceived age-related gains and 
losses changes across the life span. In mid-adulthood, negative age-related changes are 
non-normative and unanticipated, thus threatening (P. Baltes, Reese, & Lipsitt, 1980). Ac-
cordingly, the effect of AARC losses on change in depressive symptoms might be stronger 
in middle-aged as compared with older-aged adults. Positive developments, however, are 
rather non-normative for older adults (Kite, Stockdale, Whitley, & Johnson, 2005). Hence, 
they might be particularly valued in old age. Based on these considerations, we assumed 
that calendar age moderates the effect of AARC on change in depressive symptoms. 
The Role of Self-Regulation for the Interlinkage of Awareness of Age-Related 
Change and Change in Depressive Symptoms 
We also claim that the association between AARC and change in depressive symp-
toms depends on self-regulatory processes. In respective theoretical models, self-
regulation is understood as an adaptive process to minimize discrepancies between goals 
and reality by means of goal engagement or goal disengagement (Haase, Heckhausen, & 
Wrosch, 2013). An established model rather parsimoniously capturing the interplay of 
these modes is the dual-process model (e.g., Brandtstädter & Renner, 1990; Brandtstädter 
& Rothermund, 2002). The model distinguishes two antagonistic but complementary pro-
cesses: The assimilative mode is characterized by a tenacious goal pursuit, where people 
actively change their life circumstances or behavior (e.g., through increased effort or 
search for external help) to attain their goals. The accommodative mode is characterized 
by a flexible goal adjustment, which includes the adaptation of goals to changed circum-
stances or the positive reappraisal of an inconvenient situation.  
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Relevantly for our work, the fit between perceived resources and the preferred self-
regulation strategy plays a pivotal role in terms of depressive symptoms. A premature 
shift to accommodation can be detrimental because available resources are no longer be-
ing used. In the same way, adhering to a goal despite diminishing possibilities to achieve it 
might be inefficient and impede the orientation toward more promising goals, resulting in 
feelings of frustration (Brandtstädter & Rothermund, 2002). Similar predictions have been 
made by Wrosch and colleagues within their control-process approach; self-regulative 
control processes moderate the detrimental impact of age-related challenges on emotional 
distress (Wrosch, Schulz, & Heckhausen, 2004). Empirical findings highlight this contextu-
al dependency and suggest that the fit between perceived resources and self-regulation 
plays a crucial role in sustaining high levels of well-being (e.g., Dunne, Wrosch, & Miller, 
2011).  
In the light of such reasoning, we expect that the beneficial effect of high AARC gains 
or low AARC losses on depressive symptoms is particularly pronounced when levels of 
assimilation are high, as resources can be optimally used to pursue goals effectively 
(Brandtstädter & Rothermund, 2002). At the same time, the beneficial effect of high AARC 
gains or low AARC losses should be weakened when levels of accommodation are high. A 
person with the latter resource status is at risk of missing promising opportunities due to 
a premature turning away from goals (Brandtstädter & Rothermund, 2002).  
Conversely, in the case of high AARC losses or low AARC gains, self-regulation strat-
egies may exert a moderating effect of an opposite direction. We assumed that the detri-
mental effect of high AARC losses or low AARC gains on depressive symptoms is attenuat-
ed with increasing levels of accommodation. In this case, a flexible goal adjustment helps 
to maintain control (Dunne et al., 2011). The detrimental effect of high AARC losses or low 
AARC gains on depressive symptoms should be exacerbated when levels of assimilation 
are high. In the face of a tenacious striving for unattainable goals, the individual will soon 
feel overburdened (Brandtstädter & Rothermund, 2002). 
Research Aims and Hypotheses 
This study examines associations between AARC and depressive symptoms. We as-
sume bidirectional linkages between AARC and depressive symptoms, with negative asso-
ciations between AARC gains and depressive symptoms and positive associations between 
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AARC losses and depressive symptoms (Hypothesis 1a). We assume that the effect of 
AARC on change in depressive symptoms is stronger than the converse (Hypothesis 1b). 
We expect stronger effects of AARC losses on change in depressive symptoms as com-
pared with AARC gains (Hypothesis 1c). Calendar age is assumed to moderate the effect of 
AARC on change in depressive symptoms, with stronger effects of AARC gains on change 
in depressive symptoms in older as compared with middle-aged adults, and stronger ef-
fects of AARC losses on change in depressive symptoms in middle-aged as compared with 
older adults (Hypothesis 2). The AARC–depressive symptoms relation is expected to be 
moderated by self-regulation; the enhancing effect of high AARC gains or low AARC losses 
on change in depressive symptoms should be strengthened when levels of assimilation are 
high or when levels of accommodation are low. The detrimental effect of high AARC losses 
or low AARC gains on change in depressive symptoms should be weakened when levels of 
accommodation are high or when levels of assimilation are low (Hypothesis 3). 
Method 
Study Design and Participants 
Data were collected from a sample of 423 German adults aged 40 years and older in 
2012 (Time 1 [T1]). Participants were contacted again after 2.5 years. 356 individuals 
(84%) responded to our Time 2 (T2) questionnaire. 26 persons specified their reasons for 
dropping out, with lack of interest (35%) or time (8%) and health problems (23%) being 
most often mentioned. T2 participants were on average 5.66 years younger than dropouts, 
t(421) = 3.64, p < .001. The selectivity effect (Lindenberger, Singer, & Baltes, 2002) 
amounted to 0.08 standard deviations, which indicates a small effect. Thus, analyses were 
based on the 423 T1 participants. Missing data were replaced by the full information max-
imum likelihood estimate for the path analyses and via expectation maximization for the 
regression analyses. At T1, participants were between 40 and 98 years old (M = 62.94 
years, SD = 11.84 years). Two thirds were women (64%). 61% were partnered or married. 
Education was high, with an average of 11.53 years (SD = 1.96 years) of schooling, and 
with more than half of the participants (55%) having a general qualification for university 
entrance. 40% were retired. Descriptive information of the study variables is summarized 
in Table 2.1. 
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Measures 
Awareness of age-related change 
AARC was measured with a 50-item scale (Brothers et al., conditionally accepted; 
Diehl et al., 2013). Each item is preceded by the item stem “With my increasing age, I real-
ize that…” and comprises the description of a positive (gains) or negative (losses) experi-
ence in one out of five behavioral domains, for example, health and physical functioning. 
Gains and losses are assessed with 25 items each, representing evenly the five behavioral 
domains. An example for a positive aging experience (interpersonal relations) is “…that I 
am more open toward other people.” An example for a negative aging experience (cogni-
tive functioning) is “…that it is more difficult for me to learn new things.” The scales were 
developed within a cross-cultural research collaboration, including U.S. focus groups and a 
German diary study. All items underwent a rigorous translation/back-translation process. 
Participants indicated their agreement on a 5-point Likert scale, ranging from 1 (not at all) 
to 5 (very much). Exploratory and confirmatory factor analyses support a two-factor struc-
ture, separating AARC gains and AARC losses (Brothers et al., conditionally accepted; Diehl 
et al., 2013). This structure was replicated in our sample (root mean square error of ap-
proximation [RMSEA] = .033, 90% confidence interval [CI] [.028, .037], comparative fit 
index [CFI] = .972 at T1; RMSEA = .041, 90% CI [.037, .045], CFI = .953 at T2). The internal 
consistency for the sum scores was good (Cronbach’s α = .92 for AARC gains and AARC 
losses at T1 and T2).  
Depressive symptoms 
The Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977) 
measures an individual’s current level of depressive symptoms. The 10-item version used 
here shows good reliability and validity in old adults (Irwin, Artin, & Oxman, 1999). An 
example for an item formulation is “My sleep was restless” (established German version: 
Kohlmann & Gerbershagen, 2006). The items were evaluated on the basis of the symp-
toms during the past week and judged on a 4-point Likert scale, ranging from 1 (rarely or 
none of the time) to 4 (most or all of the time). The internal consistency was good, with 
Cronbach’s α = .85 at T1 and T2. 
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Self-regulation 
Assimilation and accommodation were assessed at T2 with the Ten-Flex scales 
(Brandtstädter & Renner, 1990). Although assimilative and accommodative self-
regulatory strategies are expected to change across the life span, with an increasing ten-
dency toward accommodation as people age, they are also conceptualized as containing 
strong dispositional components (Brandtstädter & Renner, 1990). As our study covers a 
2.5-year observational period, we assumed that assimilation and accommodation meas-
ured at T2 represent an individual’s self-regulatory style for the entire study interval, 
without pronounced intra-individual change. Each Ten-Flex subscale contains 15 items, 
for example, “I can be very obstinate in pursuing my goals” (assimilation) or “I can adapt 
quite easily to changes in a situation” (accommodation). The items were answered on a 5-
point Likert scale, ranging from 1 (not at all true) to 5 (very true). Both scales showed good 
internal consistency (Cronbach’s α = .84 for assimilation and Cronbach’s α = .81 for ac-
commodation).  
Control variables 
T1 calendar age, sex, education, T1 physical health, and T1 neuroticism were used as 
control variables, as they are associated with the study variables (e.g., Jylhä & Isometsä, 
2006; Khalaila & Litwin, 2014). Physical health was operationalized as the SF-36 physical 
health component summary score, which comprises eight subscales (established German 
version: Bullinger, Kirchberger, & Ware, 1995). Cronbach’s α ranged between .76 and .93 
for the eight SF-36 subscales. Sex was coded as 0 (male) and 1 (female). Education was 
operationalized as years of schooling. Neuroticism was assessed by the NEO five-factor 
inventory (established German version: Borkenau & Ostendorf, 2008). The items were 
rated on a 5-point Likert scale, ranging from 1 (strongly disagree) to 5 (strongly agree). The 
12 items corresponding to the neuroticism subscale showed a good internal consistency 
(Cronbach’s α = .84). 
Data Analyses 
All study variables were normally distributed and did not show any nonlinear asso-
ciation or multicollinearity. Nine cases exhibited a z-standardized score with an absolute 
value greater than 3.29, thus being considered as outliers. Similar results were obtained 
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with outliers included and with outliers removed, and we report all findings for the com-
plete sample. 
Hypothesis 1 was tested via a path-analytic, cross-lagged panel design. In order to 
determine the longitudinal associations between AARC and depressive symptoms, we 
adopted a four-step approach (Martens & Haase, 2006), with different nested models be-
ing estimated: (a) a model containing the autoregressive paths (M_1); (b) M_1 including 
the cross-lagged paths predicting depressive symptoms from AARC (M_2); (c) M_1 includ-
ing the cross-lagged paths predicting AARC from depressive symptoms (M_3); and (d) M_1 
including all cross-lagged paths (M_4). Two additional models were specified, with the 
cross-lagged paths between AARC and depressive symptoms set equal for AARC gains 
(M_5) and for AARC losses (M_6) (Spuling et al., 2013). The models were compared using 
chi-square difference tests.7 Pairwise parameter comparisons were used to compare the 
associations between AARC gains and AARC losses and depressive symptoms, respective-
ly, within M_2. 
Hypotheses 2 and 3 were tested carrying out hierarchical multiple regression anal-
yses. Two models were tested to assess independently the incremental predictive power 
of the interaction terms with regard to each set of moderator variables. The variables were 
mean-centered and entered in separate blocks in the following order: T1 control variables, 
T1 depressive symptoms, T1 AARC, two-way interactions between T1 AARC and T1 cal-
endar age for Hypothesis 2; and T1 control variables, T1 depressive symptoms, T1 AARC, 
T2 self-regulation, two-way interactions between T1 AARC and T2 self-regulation for Hy-
pothesis 3.  
Controlling for baseline depressive symptoms within the analyses allowed linking 
AARC to the residualized depressivity scores, thereby exploring the effect of AARC on 
rank-order changes (in the following, shortened to changes) in depressive symptoms from 
T1 to T2. Analogous patterns apply for the effect of depressive symptoms on AARC within 
the cross-lagged panel model.  
                                                        
7 For reasons of parsimony, the models specified within the path analyses did not take into account bidirec-
tional associations between AARC gains and AARC losses, as those were not part of the main study hypothe-
ses. The extension of the final models by bidirectional links between AARC gains and AARC losses did not 
significantly improve the model fit. Accordingly, no such associations were assumed. 
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Results 
Descriptive Findings 
Bivariate correlations between the study constructs are displayed in Table 2.1. AARC 
losses were positively associated with depressive symptoms, but AARC gains were not 
linked to depressive symptoms, both within and between measurements. 
Hypothesis 1—Longitudinal Associations Between Awareness of Age-
Related Change and Depressive Symptoms 
The fit indices for the models specified are displayed in Table 2.2. The model that 
best fit the data included the autoregressive paths and the paths predicting depressive 
symptoms from AARC (M_2), χ2(4) = 4.34, RMSEA = .014, 90% CI [.000, .076], CFI = 1.000 
(Figure 2.1). AARC losses at T1 were positively associated with change in depressive 
symptoms when controlling for baseline depressive symptoms, demographic variables, 
physical health, and neuroticism, β = .19, p < .01. The effect size, calculated as z-value (un-
standardized coefficient divided by its standard error) relative to the root of the sample 
size (Rosenthal, 1994), amounted to r = .15. AARC gains did not exert any effect on change 
in depressive symptoms. The effect of AARC losses on change in depressive symptoms 
was larger than the effect of AARC gains on change in depressive symptoms, z = -2.67, 
p < .01. The reverse relationship with depressive symptoms predicting change in AARC 
was not supported.  
Hypothesis 2—The Role of Calendar Age for the Effect of Awareness of Age-
Related Change on Change in Depressive Symptoms 
The regression weights for the prediction of change in depressive symptoms are 
displayed in Table 2.3 (Model 1). Neither the T1 AARC gains × T1 Age (β = .05, p = .265) 
nor the T1 AARC losses × T1 Age (β = .03, p = .406) interaction terms reached significance, 
suggesting that the association between AARC and change in depressive symptoms is 
comparable across the second half of the life span.  
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Hypothesis 3—The Role of Self-Regulation for the Interlinkage of Awareness 
of Age-Related Change and Change in Depressive Symptoms 
The regression weights for the prediction of change in depressive symptoms are 
displayed in Table 2.3 (Model 2). The inclusion of the T1 AARC × T2 Self-regulation inter-
action terms in the fifth step increased the amount of explained variance, ∆R2 = .02, p < .05. 
The T1 AARC gains × T2 Accommodation product term reached significance, β = .12, 
p < .001 (Figure 2.2). The semipartial correlation (sr) amounted to .12. Only sr of T1 de-
pressive symptoms (.26) and T2 accommodation (-.20) were higher in the last step of the 
analysis. Individuals who perceived few age-related gains and at the same time were not 
able to adjust their goals flexibly reported stronger increases in depressive symptoms 
than did individuals who perceived few age-related gains but showed high levels of ac-
commodation. The critical role of accommodative strategies did not occur when it came to 
the perception of many age-related gains.8,9 
Discussion 
We examined bidirectional longitudinal linkages between AARC and depressive 
symptoms in middle and late adulthood. Results revealed an adverse effect of AARC losses 
on depressive symptoms 2.5 years later when controlling for baseline depressive symp-
toms, demographic variables, health, and neuroticism. AARC gains did not exert any statis-
tically meaningful effect on change in depressive symptoms. Conversely, the reverse effect 
with depressive symptoms predicting change in AARC was not significant. The effect of 
AARC on change in depressive symptoms was stable across the entire second half of the 
                                                        
8 We also tested whether the adaptive value of assimilative and accommodative strategies hinges on the bal-
ance of these strategies. The effects of assimilation and accommodation on developmental outcomes are not 
additive, but cancel each other out (Bak & Brandtstädter, 1998). Hence, the effect of a self-regulation strategy 
could unfold particularly in those cases where the respective other self-regulation strategy is less strongly 
pronounced. However, the three-way interactions AARC × Assimilation × Accommodation did not reach sig-
nificance. 
9 Theoretical considerations suggest that the two-way interactions between AARC and self-regulation differ as 
a function of chronological age. Middle-aged adults have multiple roles and responsibilities, and growth and 
achievement are still important developmental tasks. Hence, in case of a positive resource status (perception 
of many gains/few losses), tenaciously pursuing goals instead of flexibly adjusting them should be especially 
important for middle-aged adults. However, when loss experiences start to accumulate, the need to reduce 
assimilation in order to adjust goals might be especially promising for middle-aged adults and serve as a 
means to prepare for the forthcoming aging process. Accordingly, the moderating role of assimilation and 
accommodation for the association between AARC and depressive symptoms should be particularly pro-
nounced in mid-adulthood. However, our analyses revealed no significant increase in the amount of explained 
variance when adding the three-way interactions to the model (∆R2 = .01, p = .358). 
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life span. Accommodation moderated the association between AARC gains and change in 
depressive symptoms; when AARC gains were low, fewer increases in depressive symp-
toms were reported when accommodation was high. 
Longitudinal Associations Between Awareness of Age-Related Change and 
Depressive Symptoms 
In line with our hypothesis, results underscored a small but significant effect of 
AARC losses on change in depressive symptoms. The perception of more age-related loss-
es at T1 was linked to increases in depressive symptoms. This replicates the findings of 
one of the rare longitudinal studies in this area, although based on another construct of 
aging awareness, that is, subjective age (Spuling et al., 2013). As outlined earlier, the effect 
of AARC losses on change in depressive symptoms may be mediated by different cognitive, 
motivational, and behavioral pathways. Future studies should investigate the mediating 
role of these mechanisms. 
 
AARC gains T1
Depressive 
symptoms T1
AARC losses T1
AARC gains T2
Depressive 
symptoms T2
AARC losses T2
e1
e2
e3
.66***
-.04
.36***
.32***
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.01
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Figure 2.1. Longitudinal associations between Time 1 (T1, 2012) and Time 2 (T2, 2015) awareness of age-
related change (AARC) and depressive symptoms. 
Notes. e = manifest variable residual. Standardized coefficients reported. Dotted lines indicate non-significant 
paths. All analyses have been controlled for T1 age, sex, years of education, T1 physical health, and T1 neurot-
icism. All parameters reported have been adjusted by the full information maximum likelihood estimate. 
N = 423. ** p < .01, *** p < .001. 
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The finding that AARC losses showed a stronger predictive power with regard to 
change in depressive symptoms than AARC gains is in line with our hypothesis and mir-
rors other findings (Brothers et al., 2016; Brothers et al., 2017). This negativity bias can be 
ascribed to the higher influential and contagious character of bad as compared with good 
events (Rozin & Royzman, 2001). The accumulation of losses reminds the individual that 
life is finite. Future time perspective, in turn, has an effect on well-being–related outcomes 
(Brothers et al., 2016). The differential role of AARC gains and AARC losses in terms of 
depressive symptoms highlights the need for a multidirectional perspective on life-span 
development (Diehl et al., 2014). 
Although suggested by theoretical considerations and longitudinal findings (e.g., 
Bowling et al., 2005), we found no effect of depressive symptoms on change in AARC 
(compare with Spuling et al., 2013). This supports our hypothesis that the effect of AARC 
on change in depressive symptoms is stronger than the converse and mirrors the associa-
tions found between subjective aging and health outcomes (e.g., Sargent-Cox et al., 2012; 
Wurm et al., 2007). As the CES-D measures current levels of depressive symptomatolo-
gy—which vary over time (Radloff, 1977)—it is possible that the observational interval 
has been too long to reveal significant effects of depressive symptoms on changes in AARC. 
Indeed, the cross-sectional correlations between AARC losses and depressive symptoms 
were significantly stronger than the bivariate associations across measurements. Future 
studies should consider shorter time intervals to explore the short-term effects of depres-
sive symptoms on changes in AARC. 
The Role of Calendar Age for the Effect of Awareness of Age-Related 
Change on Change in Depressive Symptoms 
The associations between AARC and depressive symptoms were similar across the 
second half of the life span, suggesting that AARC gains and AARC losses play an equally 
important role in middle and late adulthood. It has to be taken into account that our sam-
ple included few very old adults (only 11.1% were 80 years and older at T1). The inclusion 
of more adults in advanced old age might have increased the probability of finding age 
effects.  
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Table 2.3. Hierarchical Multiple Regression of Change in Depressive Symptoms Between Time 1 (T1, 2012) 
and Time 2 (T2, 2015) 
  Model 1  Model 2 
Steps  β ∆R
2  β ∆R
2 
       
Control variables  .31***   .31*** 
Calendar age T1 -.06   -.04  
Sex .04   .06  
Years of education -.06   -.07  
Physical health T1 .03   .00  
Neuroticism T1 .14*   .00  
       
Baseline depressive symptoms  .09***   .09*** 
Depressive symptoms T1 .39***   .43***  
       
AARC  .02***   .02*** 
AARC gains T1 -.07   .00  
AARC losses T1 .21***   .16**  
       
Self-regulation  –   .05*** 
Assimilation T2 –   -.06  
Accommodation T2 –   -.24***  
       
Interaction terms: Calendar age  .00   – 
AARC gains T1 × Age T1 .05   –  
AARC losses T1 × Age T1 .03   –  
       
Interaction terms: Self-regulation  –   .02* 
AARC gains T1 × Assimilation T2 –   -.01  
AARC losses T1 × Assimilation T2 –   -.03  
AARC gains T1 × Accommodation T2 –   .12***  
AARC losses T1 × Accommodation T2 –   .03  
       
Total R2  .43   .48 
Adjusted R2  .41   .47 
F 
  
30.57*** 
[10, 412]   
27.17*** 
[14, 408] 
Notes. AARC = awareness of age-related change. Coefficients reported refer to the last step. Dashes in cells 
indicate that the construct was not considered in the regression analysis. Physical health was operationalized 
as the SF-36 physical health component summary score. All metric predictors are based on the mean-
centered variables. Degrees of freedom for the F-value are reported in parentheses. All parameters reported 
have been adjusted by the expectation maximization estimate.  
N = 423. * p < .05, ** p < .01, *** p < .001. 
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Figure 2.2. Longitudinal effect of Time 1 (T1, 2015) awareness of age-related change (AARC) gains on Time 2 
(T2, 2015) depressive symptoms, moderated by T2 accommodation. 
Notes. M = mean; SD = standard deviation. Unstandardized coefficients reported. Analyses have been con-
trolled for T1 age, sex, years of education, T1 physical health, T1 neuroticism, and T1 depressive symptoms. 
Variables not included into the interaction are held constant at their mean. All parameters reported have been 
adjusted by the expectation maximization estimate.  
N = 423. 
 
The Role of Self-Regulation for the Interlinkage of Awareness of Age-Related 
Change and Change in Depressive Symptoms 
The effect of AARC losses on change in depressive symptoms was stable across dif-
ferent levels of assimilation and accommodation, which points to a high robustness of this 
relation. 
However, in the case of low perceived age-related gains, decreasing levels of depres-
sive symptoms were reported when accommodative attempts were high. This finding 
supports our assumption that an individual’s level of depressive symptoms depends on 
the fit between perceived resources and the preferred self-regulation strategy 
(Brandtstädter & Rothermund, 2002; Wrosch et al., 2004). AARC gains might not only re-
flect a person’s perceived resource status per se, but can also represent the degree to 
which previously set goals have been achieved. When a person reports few and low age-
related gains, he or she might feel a discrepancy between desired states (the goals set) and 
his or her current situation. An accommodative self-regulatory style then could help to 
reduce the felt discrepancy (Brandtstädter & Rothermund, 2002), thus ultimately reduc-
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ing the risk of depressive symptoms.10 However, due to the small increase in the amount 
of explained variance in depressive symptoms when adding the AARC × Self-regulation 
interaction terms, this effect should be interpreted with caution. 
Unexpectedly, assimilation did not moderate the association between AARC and de-
pressive symptoms (compare with Dunne et al., 2011). Brandtstädter and colleagues as-
sume that assimilative attempts require a high resource status in order not to overburden 
the individual (Brandtstädter & Rothermund, 2002). However, a tenacious goal pursuit 
does not necessarily have to be reserved to resource-rich individuals. According to the 
socioemotional selectivity theory (e.g., Carstensen, 1995), increasing age and an approach 
of endings motivate a shift from information-related goals towards emotionally meaning-
ful goals. Once these goals have been adopted, they can be pursued ambitiously as they are 
within the range of the remaining action possibilities. This theory is in line with Wrosch’s 
and colleagues’ postulate that disengagement from unattainable goals (comparable with 
accommodation) goes hand in hand with a subsequent re-engagement in new goals 
(comparable with assimilation) (Wrosch, Scheier, & Miller, 2013). Whereas goal disen-
gagement capacities reduce psychological distress (Dunne et al., 2011), goal re-
engagement capacities are associated with positive indicators of well-being, such as 
purpose in life (Wrosch et al., 2013).  
Limitations and Future Research 
The study has some limitations that have to be discussed. The sample was probably 
positively biased with regard to education or health. As such, caution is advisable when 
generalizing the results to other populations. 
Self-regulation was only measured at T2. As assimilation and accommodation are 
considered as habitualized styles on a dispositional level (Brandtstädter & Renner, 1990), 
we assumed that they represent an individual’s self-regulatory style for the entire study 
interval. However, they may also shift as a response to AARC from T1 to T2 (Wurm et al., 
2013). Future studies should include longitudinal assessments of self-regulation. 
The observational interval covered 2.5 years. Future studies should consider longer 
intervals to allow propositions about the long-term associations between AARC and de-
pressive symptoms. Furthermore, microlongitudinal studies that investigate immediate 
                                                        
10 We thank an anonymous reviewer for providing us with this idea.  
AARC and Depressive Symptoms     Chapter 2 
65 
linkages between AARC and depressive symptoms would allow understanding of dynam-
ics and short-term fluctuations in the interplay between AARC and depressive symptoms. 
Furthermore, AARC assesses the subjective perception of the aging process, which 
can differ from objective developments. Future research should include objective indica-
tors of the aging process and explore the role of the discrepancy between objective and 
subjective aging processes in terms of depressive symptoms. One might assume, for ex-
ample, that a positive perception of the aging process (i.e., perception of few age-related 
losses) despite negative objective changes may not solely be beneficial, but be a sign of a 
denial of the aging process, thereby hampering an adaptive handling of the changes. 
In conclusion, this study is among the first examining longitudinal linkages between 
AARC and depressive symptoms. A central finding was that AARC losses had an effect on 
depressive symptoms 2.5 years later, controlling for baseline depressive symptoms, de-
mographic variables, physical health, and neuroticism. This result highlights the need to 
target subjective aging experiences, particularly the negative ones, to maintain low levels 
of depressive symptoms.  
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Abstract 
Recent evidence suggests that the longitudinal association between subjective aging 
experiences, that is, the way people perceive and evaluate their aging process, and well-
being–related developmental outcomes depends on individual differences. We investigat-
ed the moderating role of two processing strategies, that is, mindfulness and negative re-
petitive thought (RT), for the association between subjective aging experiences and de-
pressive symptoms in middle and old adulthood. Analyses were based on two measure-
ments covering a 4.5-year interval (Time 1: 2012, N = 423 (40–98 years); Time 2: 2017, 
N = 299). Subjective aging experiences were operationalized as awareness of age-related 
gains and losses. Data were analyzed by means of a latent change score model based on a 
structural equation modeling approach. Mindfulness buffered the harmful effect of high 
levels of awareness of age-related losses on change in depressive symptoms. Conversely, 
negative RT exacerbated the detrimental effect of high levels of awareness of age-related 
losses and low levels of awareness of age-related gains on change in depressive symp-
toms. With regard to the interplay between awareness of age-related gains and mindful-
ness, effects were less robust, although the direction of findings was consistent with theo-
retical considerations. Effects were comparable across middle-aged and older adults. Sub-
jective aging experiences are not operating in isolation, but always need to be considered 
in the context of the way individuals are cognitively dealing with them. 
 
Keywords:  Awareness of age-related change, Depressive symptoms, Processing  
strategies, Mindfulness, Negative repetitive thought 
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Introduction 
Subjective aging experiences, that is, the way people perceive and evaluate their 
own aging process, are associated with well-being–related developmental outcomes on a 
longitudinal basis. Individuals with more negative subjective aging experiences have a 
higher likelihood of reporting more depressive symptoms (Han & Richardson, 2015; 
Spuling et al., 2013) and being less satisfied with their lives (Wurm et al., 2008). 
Previous studies primarily focused on establishing an association between subjec-
tive aging experiences and well-being–related developmental outcomes. Although this 
approach is an important first step, it neglects that subjective aging experiences are not 
operating in isolation and that the effect of subjective aging experiences on well-being–
related outcomes might depend on individual differences. Indeed, emerging evidence sug-
gests that subjective aging experiences are not per se negative or positive; recent studies 
point to a moderating role of individual differences for the association between subjective 
aging experiences and well-being–related developmental outcomes. In particular, in a lon-
gitudinal study by Wurm and Benyamini (2014), participants viewing the aging process as 
associated with many physical losses were better able to maintain lower depressive symp-
toms when they scored high on dispositional optimism. Dutt, Gabrian, and Wahl (2016a) 
found that when the aging process was perceived as entailing few gains, less increase in 
depressive symptoms over 2.5 years was reported when the individual was able to flexibly 
adjust goals. Hence, recent work in the area suggests that the effect of subjective aging 
experiences on well-being–related outcomes is not necessarily set in stone, but should be 
investigated within a holistic approach, taking into account individual differences. 
The current study takes up the idea of identifying moderators in the subjective ag-
ing–well-being association, but goes beyond the above-mentioned findings in that it ex-
plicitly addresses specific information processing strategies which may be able to moder-
ate the effect of subjective aging experiences on well-being–related developmental out-
comes. An important element of our approach is that we assume that it is not only the con-
tent of thoughts on one’s aging that is crucial (i.e., subjective aging experiences per se), but 
instead the way an individual generally deals with contents that are of relevance for the 
self, such as positively or negatively toned thoughts related to one’s aging (i.e., processing 
strategies). The decision to focus on processing strategies as moderators was driven by 
Chapter 3     Moderators in the Association Between AARC and Depressive Symptoms 
72 
two considerations, one theoretical and one more practically framed one. First, theoretical 
reasoning suggests that it is indeed necessary to distinguish between cognitive content 
and the processing of such content as they interact to amplify or reduce each other’s im-
pact on well-being–related developmental outcomes (Ciesla et al., 2011). Second, at the 
applied level, a number of psychosocial and psychotherapeutic treatments targets pro-
cessing strategies (instead of cognitive contents) and this seems quite critical for positive 
outcomes (Geiger et al., 2016). For example, mindfulness-based interventions aim at 
changing the attitude an individual has toward unpleasant feelings and thoughts—rather 
than changing the feelings and thoughts in themselves (Gu, Strauss, Bond, & Cavanagh, 
2015). Understanding the impact of such strategies on the subjective aging–well-being 
association thus may also be of great practical relevance.  
We addressed this topic by implementing a longitudinal study to investigate the 
moderating role of two antagonistic processing strategies, that is, mindfulness and nega-
tive repetitive thought (RT), for the association between subjective aging experiences and 
depressive symptoms in middle and old age.  
Subjective Aging Experiences: Focus on Awareness of Age-Related Change 
The area of subjective aging has been dominated in the recent 20 years or so by the 
constructs of subjective age and attitude toward own aging (ATOA) (Diehl et al., 2014). 
Subjective age is understood as a global and unidimensional measure, capturing the age a 
person perceives to be (Rubin & Berntsen, 2006). ATOA is usually assessed as cognitive-
affective evaluation of the aging process as a whole (Lawton, 1975). The field has been 
enriched by constructs that are more differentiated in nature, taking into account the het-
erogeneity and multidimensionality of aging (P. Baltes, 1987). For example, Steverink, 
Westerhof, Bode, and Dittmann-Kohli (2001) proposed that subjective aging experiences 
can be divided into experiences of physical decline, continuous growth, and social loss. The 
more recently introduced construct of awareness of age-related change (AARC) takes a 
similar approach, and also takes into account that aging fundamentally means psychologi-
cally experienced change over time (Diehl & Wahl, 2010). According to Diehl and Wahl 
(2010), AARC “[…] refers to all those experiences that make a person aware that his or her 
behavior, level of performance, or ways of experiencing his or her life have changed as a 
consequence of having grown older […]” (p. 340). AARC purposefully puts equal emphasis 
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on assessing awareness of positive (AARC gains) and negative (AARC losses) age-related 
changes and thus is strongly anchored in a concept of life-span development that relies on 
both gains and losses (P. Baltes, 1987). AARC has been found in emerging work as being 
able to explain variance in developmental outcomes such as well-being and health over 
and above subjective age and ATOA (Brothers et al., 2017). 
Importantly, AARC captures changes in concrete behavioral everyday experiences, 
for example, in the physical, cognitive, and interpersonal domain. Hence, the evaluation of 
the aging process in terms of AARC requires a substantive, conscious, and explicit reflec-
tion on age-related information, resulting in a detailed cognitive representation of the ag-
ing process. In contrast, subjective age and ATOA can be expected to comprise rather im-
plicit judgments which exist at a more abstract and pre-conscious level of cognitive pro-
cessing (Wurm et al., 2017). As we were interested in investigating interactions between 
subjective aging experiences and the way such experiences are processed, we refer in this 
work to the AARC construct as it encompasses detailed and positively or negatively toned 
cognitive representations rooted in everyday life experiences, thus providing an appropri-
ate target for processing strategies to unfold.11 
Processing Strategies: Focus on Mindfulness and Negative Repetitive 
Thought 
We assume that the effect of AARC on depressive symptoms as a major indication of 
well-being–related developmental outcomes depends on the way such aging–related 
thoughts are processed. We chose mindfulness and negative repetitive thought (RT) as 
potential moderators. This decision was driven by two considerations: First, we aimed to 
include both functional as well as dysfunctional strategies. Second, mindfulness and nega-
tive RT have been extensively studied, thus connecting our study well with previous re-
search.  
Mindfulness is a Buddhism–derived concept with a 2,500-year-old tradition (Kabat-
Zinn, 2003). Most operational definitions converge in the idea that mindfulness is a two-
component construct, comprising cognitive/attentional and acceptance-based/attitudinal 
elements (Bishop et al., 2004). The cognitive/attentional component is characterized by a 
constant present-moment awareness which includes the deliberate observation of the 
                                                        
11 We thank an anonymous reviewer for providing us with this idea. 
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ongoing stream of thoughts, feelings, physical sensations, and other stimuli as they occur 
in the present moment. The acceptance-based/attitudinal component comprises the ac-
ceptance of one’s experiences and an attitude of openness to these experiences rather 
than judging or ignoring them—particularly when they are unpleasant.  
Despite conceptual overlap, mindfulness is different from related constructs. Alt-
hough the present-moment awareness overlaps with the personality facet of openness to 
experience, the acceptance-based component of mindfulness is a feature unique to mind-
fulness. Openness to experience, in contrast, encompasses imagination, fantasy, and aes-
thetic interest—features which do not relate to mindfulness (Brown & Ryan, 2003). Mind-
fulness resembles accommodative coping (Brandtstädter & Rothermund, 2002) or com-
pensatory secondary control strategies (Heckhausen, Wrosch, & Schulz, 2010) as all con-
cepts encompass nonattachment to unpleasant stimuli (e.g., goal failure). In contrast to 
coping strategies, mindfulness does not comprise any form of behavioral coping aiming at 
alleviating the experienced unpleasant situation (i.e., flexible goal adjustment) but solely 
focuses on the processing of information. Mindfulness overlaps with optimism (Scheier & 
Carver, 1985) as both constructs imply a certain fundamental serenity in the face of obsta-
cles. In contrast to optimism, mindfulness does not focus on future events, but is deeply 
rooted in the experience of the present moment and everyday experiences.  
Mindfulness is associated with various positive outcomes, such as increased psycho-
logical well-being, improved behavioral regulation (Keng, Smoski, & Robins, 2011), better 
physical health, and better interpersonal relationships (Brown, Ryan, & Creswell, 2007). 
These salutary effects also apply to older adults (Fiocco & Mallya, 2015). 
Although mindfulness can be cultivated by training (Walach, Buchheld, 
Buttenmüller, Kleinknecht, & Schmidt, 2006), it contains dispositional and trait-like com-
ponents (Sternberg, 2000) such that individuals differ in the degree to which they have 
endorsed a mindful attitude. 
Mindfulness can be contrasted to dysfunctional processing strategies, such as nega-
tive repetitive thought. Negative RT involves thinking attentively, repetitively, or frequently 
about oneself and one’s world (Segerstrom, Stanton, Alden, & Shortridge, 2003), thereby 
entailing a chronic cognitive representation of stressors (Brosschot, Gerin, & Thayer, 
2006). Due to its high-level, abstract processing mode, negative RT is highly unconstruc-
tive (Watkins, 2008).  
Moderators in the Association Between AARC and Depressive Symptoms     Chapter 3 
75 
Negative RT constitutes an umbrella term encompassing different concepts. Rumi-
nation can be subsumed under this class of thinking styles (Segerstrom et al., 2003). Ru-
mination is defined as “[…] a class of conscious thoughts that revolve around a common 
instrumental theme […]” (L. L. Martin & Tesser, 1996, p. 7) or as “[…] a stable, negative, 
broadly construed way of responding to discrepancies between current status and target 
status” (Smith & Alloy, 2009, p. 126). This conceptualization differs from depressive or 
dysphoric rumination (Nolen-Hoeksema, Wisco, & Lyubomirsky, 2008), that is, a pattern 
of thoughts that focus the individual’s attention on his or her depressive mood. Negative 
RT also comprises worry (Segerstrom et al., 2003). Although rumination and worry in-
volve different content, with ruminative thoughts revolving around past experiences and 
worrisome thoughts anticipating future events, they share negative and recurrent thought 
processes (Watkins, Moulds, & Mackintosh, 2005). Furthermore, negative RT overlaps to 
some extent with established concepts in the self-regulatory area such as assimilative cop-
ing (Brandtstädter & Rothermund, 2002) or selective secondary control strategies 
(Heckhausen et al., 2010) as all these concepts comprise that the individual cognitively is 
attached to a problematic situation (e.g., thinking about discrepancies between desired 
and current states). However, whereas coping strategies manifest themselves in situations 
of goal failure, with the overarching and adaptive aim to attain this goal and to increase 
feelings of control, negative RT encompasses ruminating over stressors for its own sake. 
Hence, negative RT refers to all those processes that comprise the cognitive representa-
tion of a stressor and are characterized by a persistent, recurrent, perseverative, abstract, 
inflexible, uncontrollable, and unproductive thinking style. 
Negative RT exacerbates feelings of uncontrollability and impairs problem-solving 
(Watkins & Moulds, 2005), thus extending physiological activation (Brosschot et al., 2006). 
Negative RT entails difficulties in mental and physical health (Watkins, 2008), which also 
applies to older adults (Brinker, 2013; Kraaij, Pruymboom, & Garnefski, 2002; Segerstrom, 
Roach, Evans, Schipper, & Darville, 2010).  
Finally, negative RT can be understood as a habitualized processing style, with indi-
viduals differing in their disposition to ruminate stronger or weaker (Brinker & Dozois, 
2009). 
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Processing Strategies as Moderators for the Association Between  
Awareness of Age-Related Change and Depressive Symptoms 
We propose that subjective aging experiences (i.e., AARC) interact with processing 
strategies (i.e., mindfulness and negative RT) in the prediction of depressive symptoms. 
There are several pathways through which processing strategies might affect the AARC–
depressive symptoms association. 
Mindfulness as a moderator for the association between awareness of age-related 
change and depressive symptoms 
First, in terms of the cognitive/attentional component, the pronounced present-
moment awareness and consciousness of inner and outer experiences enhance flexible 
and adaptive behavioral interventions to cope with the stressors under question and re-
duce automatic or impulsive thoughts or unhealthy behavior patterns (Brown & Ryan, 
2003). Indeed, a high present-moment awareness promotes executive functions, that is, 
the ability to organize and initiate adaptive problem-solving approaches (Short, 
Mazmanian, Oinonen, & Mushquash, 2016). In line with this consideration, self-
determination theory suggests that an open awareness facilitates the choice of behaviors 
which are congruent with one’s needs, thus enhancing well-being–related outcomes (Deci 
& Ryan, 1980). Transferred to subjective aging experiences, an individual who perceives 
the aging process as being associated with many losses and who encounters this experi-
ence with a mindful attitude might be better able to invest into adaptive prevention or 
treatment seeking behaviors (e.g., physical activity, visits to the doctor). This, in turn, may 
lead to increased functioning (e.g., Windle, 2014) and counteract the detrimental impacts 
of negatively toned AARC on depressive symptoms.  
Second, in terms of the acceptance-based/attitudinal component, accepting and ac-
knowledging aging as a natural part of life without judgment changes the subjective mean-
ing of aging-related stress (Bishop et al., 2004). Such a de-centered perspective enhances 
adaptive emotion regulation, hence avoiding being overwhelmed by negative affect 
(Coffey & Hartman, 2008). Transferred to dealing with subjective aging experiences, a 
mindful attitude may protect an individual with negatively toned AARC against feelings of 
worthlessness, pessimism, and frustration. 
Empirical findings support the assumption of a buffering effect of mindfulness 
against the harmful effect of stressful events, such as daily hassles (Bergomi, Ströhle, 
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Michalak, Funke, & Berking, 2013; Bränström, Duncan, & Moskowitz, 2011), low self-
esteem (Michalak, Teismann, Heidenreich, Ströhle, & Vocks, 2011), or perceived discrimi-
nation (Brown-Iannuzzi, Adair, Payne, Richman, & Fredrickson, 2014) on depressive 
symptoms and negative affect. The benefits of mindfulness have also been shown to be 
evident in middle- and old-aged individuals (de Frias & Whyne, 2015).  
Negative repetitive thought as a moderator for the association between awareness 
of age-related change and depressive symptoms 
From a motivational perspective, excessively ruminating about personal inadequa-
cies is guided by a desire for verifying one’s self-view to maintain a consistent (even 
though negative) self-view (Swann, 1983). Hence, the rumination process is accompanied 
by a selective attention to those stimuli that reinforce this negative self-view, worsening 
the global self-evaluation. An individual who perceives many negative age-related changes 
and who starts brooding about these potential limitations will selectively attend to those 
stimuli that reinforce these negative thoughts. This may result in a vicious cycle which 
aggravates symptoms of depression. 
According to the perseverative cognition hypothesis, the persistent and abstract cog-
nitive representation of a stressor prolongs physiological activation, such as higher blood 
pressure and higher heart rate and cortisol levels (Brosschot et al., 2006). Thus, an indi-
vidual who experiences age-related losses and who recurrently thinks about these short-
comings will find himself/herself in a prolonged state of physiological activation, which, in 
turn, should enhance feelings of distress. 
At the cognitive level, the persistent and unproductive representation of a stressor 
increases feelings of uncontrollability (Brosschot et al., 2006) and helplessness (Nikčević, 
Caselli, Green, & Spada, 2014). Hence, when negative subjective aging experiences are 
processed recurrently, the individual will soon feel as being at the mercy of these loss ex-
periences, amplifying depressive symptoms. 
At the behavioral level, negative RT “paralyzes” the individual and absorbs re-
sources, thereby inhibiting problem-solving (Watkins & Moulds, 2005). The individual is 
unable to flexibly cope with the stressors, but remains in a state of avoidance (Smith & 
Alloy, 2009). Such excessive but unproductive commitment to stressors is particularly 
crucial in the context of aging. When resources decline with increasing age, flexibly adjust-
ing goals should be the method of choice to ensure an adequate fit between personal re-
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sources and goals (Brandtstädter & Rothermund, 2002). An individual with negatively 
toned AARC persisting in negative thinking loops may stick at such cognitive content, be-
ing unable to cope with the situation via behavioral interventions, or to alleviate the feel-
ings of inadequacies via flexible goal adjustment. 
These mechanisms have been considered in several models of depressive etiology, 
such as the diathesis–stress–model (Ingram & Luxton, 2005) or the cognitive catalyst model 
of depressive vulnerability (Ciesla et al., 2011). These models postulate synergistic effects 
between negative cognitive content and processing styles, such that negative RT functions 
as a catalyst for the association between negative cognitive content and depressive symp-
toms.  
The harmful effect of negative RT has also been shown empirically, with daily has-
sles or perceived stress (Genet & Siemer, 2012; McIntosh, Gillanders, & Rodgers, 2010; 
Nikčević et al., 2014), goal failure (Jones, Papadakis, Hogan, & Strauman, 2009), or actu-
al:ideal self-discrepancies (Vergara-Lopez, Kyung, Detschner, & Roberts, 2014) as stress-
ors. In general, high levels of trait negative RT amplified the deleterious effects of the 
stressors.  
Relative importance of processing strategies in terms of gain–related vs. loss–
related awareness of aging experiences 
Negative information is in general processed more thoroughly than positive infor-
mation and exerts a larger impact on psychological outcomes (Baumeister et al., 2001). 
This negativity bias also applies to the AARC construct, with AARC losses displaying 
stronger associations with depressive symptoms (Dutt et al., 2016a) or life satisfaction 
(Brothers et al., 2017) as compared with AARC gains. Accordingly, the moderating role of 
mindfulness and negative RT should be particularly pronounced for the association be-
tween AARC losses and depressive symptoms. 
Research Aims and Hypotheses 
This study examined the moderating role of processing strategies for the association 
between AARC and depressive symptoms using two measurement points covering a 4.5-
year–interval in a sample of middle-aged and older adults. We assumed that the detri-
mental impact of low levels of awareness of age-related gains and high levels of awareness 
of age-related losses on depressive symptoms is buffered when levels of mindfulness are 
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high (Hypothesis 1). Conversely, we expected that the deleterious effect of low levels of 
awareness of age-related gains and high levels of awareness of age-related losses on de-
pressive symptoms is amplified when levels of negative RT are high (Hypothesis 2). We 
expected that the moderating role of mindfulness and negative RT is stronger for the asso-
ciation between AARC losses and depressive symptoms as compared with the association 
between AARC gains and depressive symptoms (Hypothesis 3). Furthermore, theoretical 
considerations suggest changes in the normativity of age-related experiences across the 
life span (P. Baltes et al., 1980). For example, those older than 65 years of age have a high-
er likelihood of being retired and of experiencing functional or social losses. Therefore, we 
exploratorily tested for age effects. 
Method 
Study Design and Participants 
Data collection was linked to a larger longitudinal survey (Diehl et al., 2013). Our 
analyses used the summer 2012 (“T1”) and the spring 2017 (“T2”) waves. Ethical approv-
al for T2 was obtained by the research ethics committee of the Faculty of Behavioral and 
Cultural Studies at Heidelberg University. The observational interval covered on average 
55.41 months (SD = 0.56 months). 423 persons participated at T1. The response rate for 
T2 was 71%, resulting in a sample size of 299 persons at T2. Main reasons for nonpartici-
pation were no interest (55%), health problems (7%), or death (10%). Dropouts were 
significantly more common among men than among women, χ2(1) = 6.85, p = .009. Drop-
outs were significantly older than T2 participants, t(421) = 3.84, p = .000, d = 0.41. The 
selectivity effect for chronological age (Lindenberger et al., 2002) amounted to 0.12 stand-
ard deviations, indicating a small effect. T2 participants and dropouts did not differ on the 
remaining study variables, all ps > .05. Missing data analyses suggest a pattern of missing 
values on the main study variables which is missing-completely-at-random, 
χ2(27) = 35.96, p = .116. Thus, analyses were based on the 423 T1 participants. Missing 
data were replaced using the full information maximum likelihood (FIML) algorithm 
(Enders, 2001). 
At T1, participants were between 40 and 98 years old (M = 62.94 years, SD = 11.84 
years). Two thirds were women (64%). 61% were partnered or married. Education was 
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high, with an average of 11.53 years (SD = 1.95 years) of schooling, and with more than 
half of the participants (55%) having a general qualification for university entrance. 40% 
were retired. Descriptive information of the study variables is summarized in Table 3.1. 
Measures 
Awareness of age-related change 
AARC was measured with a 50-item scale (Brothers et al., conditionally accepted). 
Each item is preceded by the item stem “With my increasing age, I realize that…” and com-
prises the description of a positive (gains) or negative (losses) experience in one out of five 
behavioral domains, that is, health and physical functioning, cognitive functioning, inter-
personal relations, social-cognitive and social-emotional functioning, and lifestyle and en-
gagement. Gains and losses are assessed with 25 items each, representing evenly the five 
behavioral domains. An example for a positive aging experience (interpersonal relations) 
is “…that I am more open toward other people.” An example for a negative aging experi-
ence (cognitive functioning) is “…that it is more difficult for me to learn new things.” The 
scales were developed within a cross-cultural research collaboration, including U.S. focus 
groups and a German diary study. All items underwent a rigorous translation/back-
translation process. Participants indicated their agreement on a 5-point Likert-scale, rang-
ing from 1 (not at all) to 5 (very much). Exploratory and confirmatory factor analyses sup-
port a two-factor structure, separating AARC gains and AARC losses (Brothers et al., 
conditionally accepted; Diehl et al., 2013). We refrain from reporting domain–specific re-
sults as the construction of domain–specific subscales was found to be less robust. The 
internal consistency for the mean scores was good (Cronbach’s α = .92 for T1 AARC gains 
and α = .92 for T1 AARC losses). For latent modeling, we used a parceling approach to clus-
ter the indicator variables (Little, Cunningham, Shahar, & Widaman, 2002). The five do-
main mean scores served as indicators for the AARC gains and AARC losses factors, re-
spectively. We calculated a composite reliability index as an indicator of the internal con-
sistency of the scale as proposed by Raykov (1997), which is estimated based on the factor 
loadings and error variances of the parcels. This composite reliability amounted to .85 for 
AARC gains and to .86 for AARC losses.  
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Depressive symptoms 
The Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977) 
measures an individual’s current level of depressive symptoms, ranging from no-to-severe 
depressive symptoms (Bowins, 2015). The 10-item version used here shows good reliabil-
ity and validity in old adults (Irwin et al., 1999). An example for an item formulation is “My 
sleep was restless” (established German version: Kohlmann & Gerbershagen, 2006). The 
items were evaluated on the basis of the symptoms during the past week and judged on a 
4-point Likert scale, ranging from 1 (rarely or none of the time) to 4 (most or all of the time). 
Depressive symptoms were assessed at T1 and T2 in order to model change in depressive 
symptoms over time as an outcome variable. The internal consistency was good, with 
Cronbach’s α = .85 at T1 and α = .84 at T2. For latent modeling, we parceled the observed 
indicators into three parcels comprising 3-4 items such that item factor loadings were 
equally distributed across parcels (Little et al., 2002). The items within one parcel were 
aggregated to a mean score. The composite reliability amounted to .86 at T1 and .83 at T2. 
Mindfulness 
There is a large number of self-report scales which range in complexity from one fac-
tor to five (Brown et al., 2007). Our choice was based on three considerations: (1) availa-
bility of a psychometrically tested German version; (2) inclusion of items measuring the 
cognitive as well as the affective component of mindfulness; (3) manageable extent. The 
Freiburg Mindfulness Inventory (FMI; Walach et al., 2006) fulfills these criteria. The 14-
item short-form shows good psychometric properties in populations without meditation 
experience (Walach et al., 2006). Examples for an item formulation are “I am open to the 
experience of the present moment” (presence-based component) or “I see my mistakes 
and difficulties without judging them” (acceptance-based component). The items were 
assessed on a 4-point Likert-scale, ranging from 1 (rarely) to 4 (almost always). Confirma-
tory and Rasch–modelled factor analyses (Kohls, Sauer, & Walach, 2009; Sauer, Strobl, 
Walach, & Kohls, 2013) point to two textually distinct factors, that is, presence and ac-
ceptance. To assure comparability with other studies, we used a global mindfulness score. 
Cronbach’s α amounted to .86. For latent modeling, the observed indicators were parceled 
into three parcels comprising 4-5 items with an equal distribution of item factor loadings 
(Little et al., 2002). The composite reliability amounted to .89. 
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Negative repetitive thought 
Negative RT was assessed with the Ruminative Thought Style Questionnaire 
(Brinker & Dozois, 2009) which measures the tendency to think repetitively, recurrently, 
uncontrollably, and intrusively, independent of the valence, content, or temporal orienta-
tion of the thoughts. The 15-item version covers the four subcomponents problem–
focused thoughts, counterfactual thinking, repetitive thoughts, and anticipatory thoughts 
(Tanner, Voon, Hasking, & Martin, 2013). Its German version shows good psychometric 
properties (Helmig, Meyer, & Bader, 2016). An example for an item formulation is “I can’t 
stop thinking about some things.” Respondents rated how well each statement describes 
them on a 7-point Likert-scale, ranging from 1 (not at all) to 7 (very well). Cronbach’s α 
was .90. For latent modeling, the observed indicators were parceled into three parcels 
comprising 5 items with an equal distribution of item factor loadings (Little et al., 2002). 
The composite reliability amounted to .91. 
Control variables 
T1 calendar age, sex, education, T1 physical health, and T1 neuroticism were used as 
control variables, as they have been shown to be associated with the study variables (e.g., 
Brothers et al., 2017; Latzman & Masuda, 2013). Physical health was operationalized as 
the SF-36 physical health component summary score, which comprises eight subscales 
(established German version: Bullinger et al., 1995). Cronbach’s α ranged between .76 and 
.93 for the eight SF-36 subscales. Sex was coded as 0 (male) and 1 (female). Education was 
operationalized as years of schooling. Neuroticism was assessed by the NEO five-factor 
inventory (established German version: Borkenau & Ostendorf, 2008). The items were 
rated on a 5-point Likert-scale, ranging from 1 (strongly disagree) to 5 (strongly agree). 
The neuroticism subscale showed a good internal consistency (Cronbach’s α = .85).  
Data Analyses 
A latent change score (LCS) model was tested within a structural equation modeling 
approach realized with the R packages lavaan (Rosseel, 2012) and semTools (semTools 
Contributors, 2016). Within the LCS model, the targeted outcome is the depressive symp-
toms latent change score ∆, which encompasses that part of T2 depressive symptoms 
(Y[2]) that is not predicted by T1 depressive symptoms (Y[1]), that is, change in depres-
sive symptoms over time (∆ = Y[2] – Y[1]) (McArdle, 2009). Two models were tested to 
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assess independently the incremental predictive power of the AARC × Processing strate-
gies interaction terms with regard to the prediction of change in depressive symptoms for 
each processing strategy. In each case, the structural model included five latent variables 
(T1 AARC gains, T1 AARC losses, T2 mindfulness/negative RT, T1 depressive symptoms, 
T2 depressive symptoms) with their respective manifest indicators and error terms. La-
tent change in depressive symptoms was modeled as LCS (McArdle, 2009) such that high-
er values on the LCS signalize an increase in depressive symptoms over time. For latent 
modeling of the AARC × Processing strategies interaction terms, an orthogonalizing tech-
nique as proposed by Little, Bovaird, and Widaman (2006) was applied. Two indicators 
(i.e., item parcels) of the first-order effect variables (i.e., the predictor and the moderator) 
were multiplied and the resulting product was then regressed onto all first-order effect 
indicators. The resulting residual was used as an indicator of the latent interaction varia-
ble. This procedure was applied for all possible combinations of first-order effect varia-
bles. Paths were then specified from AARC gains, AARC losses, mindfulness/negative RT, 
and the AARC gains × Mindfulness/Negative RT and AARC losses × Mindfulness/Negative 
RT interaction terms to the depressive symptoms LCS (Figure 3.1). The control variables 
(T1 age, sex, years of education, physical health, neuroticism [specified as manifest con-
structs]) were correlated with the main study variables to improve estimation of missing 
values (Graham, 2003) and the depressive symptoms LCS was regressed onto the control 
variables.  
As depressive symptoms were assessed at two different measurement occasions, we 
tested for measurement invariance by specifying progressively stricter measurement 
models (Horn & McArdle, 1992). We first specified a measurement model with all paths 
set free (Model 1). Modification indices suggested a correlation between corresponding 
error terms across measurement occasions (e.g., Parcel 1 error at T1 with Parcel 1 error at 
T2) that we admitted. This model indicated that the same parcels load on depressive 
symptoms across the two measurement occasions (configural invariance). Model 1 was 
evaluated against a model with corresponding factor loadings set equal across measure-
ment points (Model 2; weak factorial invariance/ metric invariance). This model, in turn, 
was evaluated against a model with corresponding factor loadings and parcel intercepts 
set equal across measurement points (Model 3; strong factorial invariance/ scalar invari-
ance). Change in the χ2 goodness-of-fit statistic was used as a criterion for testing meas-
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urement invariance. A significant change in χ2 was interpreted as a significant worsening 
of model fit. ∆χ2(df) amounted to 0.33(3) (p = .954) from Model 1 to Model 2 and to 
6.61(3) (p = .086) from Model 2 to Model 3. Based on this result, we assumed strong facto-
rial invariance across the two measurement points. The final measurement model (Model 
3) for T1/T2 depressive symptoms yielded a good model fit, χ2(11) = 15.19, comparative 
fit index (CFI) = .996, root mean square error of approximation (RMSEA) = .030, 90% con-
fidence interval (CI) [.000, .063]. 
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Figure 3.1. Latent change score model depicting change in depressive symptoms (DEP) from Time 1 (T1, 
2012) to Time 2 (T2, 2017). 
Notes. AARC = awareness of age-related change; e = manifest variable residual; I = manifest indicators mod-
eled as item parcels. Analyses have been controlled for T1 age, sex, years of education, T1 physical health, and 
T1 neuroticism. For latent modeling of the AARC × Processing strategies interaction terms, an orthogonalizing 
technique as proposed by Little et al. (2006) was applied. Separate models were estimated for mindfulness 
and negative repetitive thought as moderators.  
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In order to investigate age effects between middle-aged (< 65 years; N = 255) and 
older (≥ 65 years; N = 168) adults, we tested for measurement invariance across age 
groups. We chose age 65 as cutoff for the formation of two distinct age groups, as this age 
is closely tied to legislative regulations in Germany, such as entry into retirement status, 
thus separating two life phases. Weak measurement invariance across age groups could 
be established across the two age groups for all latent study variables, except for the inter-
action terms involving negative RT. Hence, age group comparisons regarding interactions 
between AARC and negative RT need to be interpreted as preliminary. 
Results 
Descriptive Findings 
Bivariate correlations between the study constructs are displayed in Table 3.1. AARC 
losses at T1 were positively linked to depressive symptoms both at T1 and T2, whereas 
AARC gains at T1 were not linked to depressive symptoms, both within and across meas-
urement points. Higher levels of T1 AARC losses were associated with lower levels of T2 
mindfulness and higher levels of T2 negative RT. Conversely, higher levels of T1 AARC 
gains were associated with higher levels of T2 mindfulness, but were unrelated with levels 
of T2 negative RT. Depressive symptoms were negatively linked to mindfulness and posi-
tively linked to negative RT, both within and across measurement points. 
Hypothesis 1—Mindfulness as a Moderator for the Association Between 
Awareness of Age-Related Change and Depressive Symptoms 
The structural equation model including mindfulness as a moderator yielded an ac-
ceptable fit, χ2(1239) = 2427.89, CFI = .919, RMSEA = .048, 90% CI [.045, .050]. The re-
gression weights for the prediction of change in depressive symptoms are displayed in 
Table 3.2 (Model 1). The inclusion of the AARC × Mindfulness interaction terms in the fifth 
step increased the amount of explained variance, ∆R2 = .03, p = .003.  
The AARC losses × Mindfulness product term reached significance, β = -.11, standard 
error (SE) = .05, 95% CI [-.20, -.01], p = .041. Higher levels of AARC losses were less strong-
ly linked to increases in depressive symptoms over the observational interval (i.e., higher 
depressive symptoms latent change scores) for individuals reporting high levels of mind-
fulness as compared with individuals reporting low levels of mindfulness (Figure 3.2A). 
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Figure 3.2. Longitudinal effect of Time 1 (T1, 2012) awareness of age-related change (AARC) on change in 
depressive symptoms, moderated by Time 2 (T2, 2017) mindfulness. 
Notes. Higher depressive symptoms latent change scores signalize an increase in depressive symptoms over 
time. Analyses have been controlled for T1 age, sex, years of education, T1 physical health, and T1 neuroti-
cism. All parameters reported have been adjusted by the full information maximum likelihood estimate. All 
variables have been mean-centered. 
N = 423.   
3.2A 
3.2B 
Chapter 3     Moderators in the Association Between AARC and Depressive Symptoms 
88 
 
Table 3.2. Hierarchical Multiple Regression of Change in Depressive Symptoms Between T1 (2012) and T2 
(2017), with Mindfulness (Model 1) and Negative Repetitive Thought (Model 2) as Moderators 
  Model 1   Model 2 
Steps β (SE) ∆R2  β (SE) ∆R
2 
       
Control variables  .05***   .05*** 
Calendar age T1 .03 (.06)   -.06 (.05)  
Sex .07 (.05)   .01 (.04)  
Years of education -.04 (.05)   -.05 (.04)  
Physical health T1 -.05 (.06)   -.10 (.05)  
Neuroticism T1 -.07 (.08)   .01 (.06)  
      
Baseline depressive symptoms  .36***   .36*** 
Depressive symptoms T1 -.64 (.04)***   -.68 (.03)***  
      
AARC  .12***   .15*** 
AARC gains T1 -.01 (.06)   -.07 (.05)  
AARC losses T1 .25 (.09)**   .17 (.08)*  
      
Processing strategies  .03***   .12*** 
Mindfulness T2 -.30 (.06)***   –  
Negative repetitive thought T2 –   .35 (.05)***  
      
Interaction terms  .03**   .05*** 
AARC gains T1 × Mindfulness T2 .07 (.05)   –  
AARC losses T1 × Mindfulness T2 -.11 (.05)*   –  
AARC gains T1 × Negative RT T2 –   -.13 (.05)*  
AARC losses T1 × Negative RT T2 –   .17 (.05)**  
      
Total R2  .58   .72 
F   51.72*** [11, 412]     
96.31*** 
[11, 412] 
Notes. AARC = awareness of age-related change; RT = repetitive thought; SE = standard error. Higher depres-
sive symptoms latent change scores signalize an increase in depressive symptoms over time. Coefficients 
reported refer to the last step. Dashes in cells indicate that the construct was not considered in the analysis. 
Degrees of freedom for the F-value are reported in parentheses. All parameters reported have been adjusted 
by the full information maximum likelihood estimate. 
N = 423. * p < .05, ** p < .01, *** p < .001.  
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With regard to awareness of age-related gains, the AARC gains × Mindfulness prod-
uct term was not significant, β = .07, SE = .05, 95% CI [-.03, .17], p = .159. However, as is 
shown in Figure 3.2B, the pattern of associations resembles the patterns found for AARC 
losses, but the other way round. That is, weaker levels of AARC gains were less strongly 
linked to increases in depressive symptoms over the observational interval for individuals 
reporting high levels of mindfulness as compared with individuals reporting low levels of 
mindfulness. As the product term was not significant, this finding, although consistent 
with our hypothetical prediction, needs to be interpreted with caution. 
The AARC × Mindfulness interaction terms uniquely contributed 3% to the total 
amount of explained variance in the depressive symptoms LCS (f2 = 0.07), which can be 
considered a small effect (Cohen, 1988). 
We also tested for differences between middle-aged (< 65 years; N = 255) and older 
(≥ 65 years; N = 168) adults. Based on the assumption of weak measurement invariance 
across age groups, we imposed equality constraints on the structural paths across age 
groups. Compared with the unconstrained model, there was no significant worsening of 
model fit, ∆χ²(11) = 11.23, p = .424. Hence, the effects found can be considered similar 
across middle-aged and older adults. 
Hypothesis 2—Negative Repetitive Thought as a Moderator for the  
Association Between Awareness of Age-Related Change and Depressive 
Symptoms 
The structural equation model including negative RT as a moderator yielded an ac-
ceptable fit, χ2(1239) = 2591.84, CFI = .913, RMSEA = .051, 90% CI [.048, .054]. The re-
gression weights for the prediction of change in depressive symptoms are displayed in 
Table 3.2 (Model 2). The inclusion of the AARC × Negative RT interaction terms in the fifth 
step increased the amount of explained variance, ∆R2 = .05, p < .001.  
The AARC losses × Negative RT product term reached significance, β = .17, SE = .05, 
95% CI [.07, .26], p = .001. Higher levels of AARC losses were more strongly linked to in-
creases in depressive symptoms over the observational interval (i.e., higher depressive 
symptoms latent change scores) for individuals reporting high levels of negative RT as 
compared with individuals reporting low levels of negative RT (Figure 3.3A).   
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Figure 3.3. Longitudinal effect of Time 1 (T1, 2012) awareness of age-related change (AARC) on change in 
depressive symptoms, moderated by Time 2 (T2, 2017) negative repetitive thought (RT). 
Notes. Higher depressive symptoms latent change scores signalize an increase in depressive symptoms over 
time. Analyses have been controlled for T1 age, sex, years of education, T1 physical health, and T1 neuroti-
cism. All parameters reported have been adjusted by the full information maximum likelihood estimate. All 
variables have been mean-centered. 
N = 423.  
3.3A 
3.3B 
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With regard to awareness of age-related gains, the AARC gains × Negative RT prod-
uct term was significant, β = -.13, SE = .05, 95% CI [-.22, -.03], p = .010. The pattern of asso-
ciations resembles the patterns found for AARC losses, but the other way round. Weaker 
levels of AARC gains were more strongly linked to increases in depressive symptoms over 
the observational interval for individuals reporting high levels of negative RT as compared 
with individuals reporting low levels of negative RT (Figure 3.3B).  
The AARC × Negative RT interaction terms uniquely contributed 5% to the total 
amount of explained variance in the depressive symptoms LCS (f2 = 0.18), which can be 
considered a medium effect (Cohen, 1988). 
We again exploratorily tested for age effects. Based on the assumption of weak 
measurement invariance across age groups, we imposed equality constraints on the struc-
tural paths across age groups. Compared with the unconstrained model, there was no sig-
nificant worsening of model fit, ∆χ²(11) = 9.63, p = .564. Hence, the effects found can be 
considered similar across middle-aged and older adults. 
Discussion 
We examined the moderating role of mindfulness and negative RT for the associa-
tion between AARC and change in depressive symptoms over 4.5 years. Our analyses sug-
gest a buffering role of mindfulness against the harmful effect of high levels of awareness 
of age-related losses on change in depressive symptoms. Conversely, the detrimental ef-
fect of high levels of awareness of age-related losses and low levels of awareness of age-
related gains on change in depressive symptoms was exacerbated for individuals with a 
negative and repetitive thinking style. With regard to the interplay between awareness of 
age-related gains and mindfulness, effects were less clear, although the direction of the 
findings was consistent with our expectations. Effects were comparable across middle-
aged and older adults. Thus, findings were largely in accordance with our hypotheses. 
Processing Strategies as a Moderator for the Association Between  
Awareness of Age-Related Change and Depressive Symptoms 
Our findings suggest that negatively toned AARC is not per se deleterious, but it de-
pends on the way such thoughts are processed and dealt with. When awareness of age-
related losses was high, fewer increases in depressive symptoms were reported when 
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mindfulness was high or when negative RT was low. Regarding AARC gains, negative RT 
amplified the deleterious effect of low levels of awareness of age-related gains on change 
in depressive symptoms. As outlined above, the moderating role of processing strategies 
can be explained by different pathways, which will be illustrated exemplarily with regard 
to age-related loss experiences in the physical domain.  
First, regarding mindfulness, attentively observing negative physical changes pro-
motes flexible and adaptive behavioral responses (Deci & Ryan, 1980), such as engage-
ment in medical treatments or physical activity, thereby attenuating the negative conse-
quences of the physical decline (Windle, 2014). Moreover, accepting age-related loss expe-
riences as a natural part of life (see also Erikson, 1950) helps to better get along with these 
aging experiences and to maintain low levels of depressive symptoms despite many per-
ceived losses (Ranzijn & Luszcz, 1999). 
Second, with regard to negative RT, brooding about perceived physical declines se-
lectively directs an individual’s attention to experiences which are consistent with this 
physical decline, thereby reinforcing the perception of physical losses (motivational path-
way) (Swann, 1983). The individual will experience a higher blood pressure and cortisol 
levels (physiological pathway) (Brosschot et al., 2006) as well as feelings of overwhelm 
and frustration (cognitive pathway) (Nikčević et al., 2014). In the face of all these re-
source–absorbing processes, the individual feels unable to take action, for example, visit-
ing a doctor or being physically active, to delay the physical decline or attenuate its nega-
tive consequences, but remains in a state of avoidance (behavioral pathway) (Smith & 
Alloy, 2009), which should ultimately exacerbate feelings of depressive symptoms. Fur-
ther research is needed to investigate the role of these pathways. 
We did not find a clear moderating role of mindfulness for the association between 
AARC gains and depressive symptoms, although the direction of effects was consistent 
with our expectations. This less clear effect in case of AARC gains may mirror our assump-
tion that the effects would be particularly pronounced for AARC losses, because age-
related loss experiences are per se more strongly related to developmental outcomes than 
age-related gain experiences (Brothers et al., 2017; Dutt et al., 2016a), thus offering a larg-
er target for processing strategies to unfold their effect. Moreover, the non-significant in-
teraction between AARC gains and mindfulness also needs to be interpreted against the 
background of the AARC construct. Per definition, AARC captures subjective aging experi-
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ences in terms of perceived changes rather than absolute levels of experiences (Diehl & 
Wahl, 2010). Few AARC gains can imply two scenarios: First, the person experiences few 
positive experiences. Second, the amount of positive experiences is as high as it has always 
been, that is, no changes occurred. Accordingly, few AARC gains do not necessarily have to 
be equated with a poor resource status, making high levels of mindfulness necessary to get 
along with. Instead, low levels of AARC gains can be associated with low levels of depres-
sive symptoms irrespective of mindfulness. 
We did not find any age effects regarding the interaction between AARC and pro-
cessing strategies, that is, effects were comparable in middle-aged and older adults. One 
could assume that processing strategies play a greater role in mid- and young-old-
adulthood, where age-related losses are non-normative and thus considered more threat-
ening (P. Baltes et al., 1980). Our sample included few very old adults (only 11.1% were 80 
years and older at T1). The inclusion of more adults in advanced old age might have in-
creased the probability of finding age effects.  
Our decision to focus on the AARC construct was driven by the idea that AARC en-
compasses substantial cognitive representations rooted in everyday experiences, thus 
providing an appropriate basis for processing strategies to unfold. Indeed, and in line with 
this consideration, additional analyses based on the subjective age measure suggest no 
moderating role of mindfulness and negative RT for the effect of subjective age on depres-
sive symptoms—maybe because the more abstract representations accompanying subjec-
tive age provide lesser target for processing strategies. 
Limitations and Future Research 
The sample was positively biased with regard to education or health. As such, cau-
tion is advisable when generalizing the results to other populations. Moreover, future 
studies should examine whether the results extend to clinical settings, for example, to pa-
tients suffering from major depressive disorder. 
Mindfulness and negative RT have only been assessed at T2. Mindfulness and nega-
tive RT are conceptualized as containing dispositional components (Brinker & Dozois, 
2009; Sternberg, 2000), so it is plausible that a person’s level of mindfulness and negative 
RT reported at T2 is representative for the entire study interval. This assumption, howev-
er, is not verifiable with the present data and we cannot preclude actual changes in mind-
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fulness and negative RT over time. For example, mindfulness can be cultivated by training 
(Walach et al., 2006). We did not assess whether the study participants underwent a 
mindfulness training between T1 and T2. Although mindfulness trainings are yet uncom-
mon in non-clinical populations, we cannot preclude that a participant took part in a mind-
fulness training, thereby experiencing an increase in mindfulness from T1 to T2.  
Processing strategies were investigated as moderators in the AARC–depressive 
symptoms association. Other patterns of interrelations are also conceivable. For example, 
processing strategies might function as a predictor of AARC; this association could partly 
be mediated by well-being. As such, the overall positive effects of mindfulness on well-
being–related developmental outcomes (Keng et al., 2011) might promote a positive out-
look on the aging process. In contrast, the harmful effects of negative RT in terms of well-
being (Watkins, 2008) might foster a selective perception of age-related loss experiences. 
AARC, in turn, can then exert an effect on well-being–related outcomes (Dutt et al., 2016a), 
thus also functioning as a mediator. Regarding mindfulness, an interesting research ques-
tion would be whether the well-being–enhancing effects of mindfulness promote higher 
AARC gains and lower AARC losses, or whether the conscious awareness rather facilitates 
the perception of both gains and losses. Indeed, and as was the case in this study, AARC 
gains and AARC losses are commonly positively correlated (Kaspar, Gabrian, Brothers, 
Wahl, & Diehl, in press; Miche, Wahl, et al., 2014), which suggests that individuals differ in 
their sensitivity to age-related changes, irrespective of their valence. Although this re-
search question could not be tested with the current data as the processing strategies 
were not assessed prior to AARC, it should be on the agenda for future research. 
There is a lack of consensus about the precise understanding of mindfulness 
(Grossman, 2008). Hence, mindfulness should only be interpreted against the background 
of the questionnaire used. The FMI is a widespread instrument and its items comprise the 
two commonly used facets of presence and acceptance (Bishop et al., 2004). However, to 
promote the synthesis of different mindfulness instruments, the findings should be repli-
cated with other questionnaires. 
The understanding of the mindfulness items depends on the verbal capabilities of 
the respondent (Grossman, 2008). Although the short-form of the FMI shows good psy-
chometric properties in populations without meditation experience (Walach et al., 2006), 
we cannot be certain whether each item was interpreted in the same way by every partic-
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ipant. Moreover, mindfulness scales rely on explicit knowledge and may thus only inaccu-
rately capture the experiential quality of mindfulness (Malinowski, 2008). This may in part 
explain why the interaction between AARC gains and mindfulness did not reach signifi-
cance. To overcome these difficulties, future studies should use interviews or qualitative 
data to fully display the complex character of the mindfulness construct. 
Although the AARC losses × Mindfulness, AARC losses × Negative RT, and AARC 
gains × Negative RT interaction terms were significant, the change in explained variance in 
the depressive symptoms LCS was of a small to medium effect size. Hence, our findings 
need to be interpreted with caution and replication studies are necessary to be able to 
draw robust conclusions about the role mindfulness and negative RT play for the associa-
tion between AARC and depressive symptoms. 
This study sheds light on the role of processing strategies for the association be-
tween AARC and depressive symptoms. Nonetheless, other constructs, for example, per-
sonality traits (e.g., neuroticism) or locus of control are also conceivable as moderators 
and should be investigated in future research. 
Future research should examine whether interventions tailoring mindfulness or 
negative RT encourage low levels of depressive symptoms in the face of many perceived 
losses or few gains accompanying the aging process. By translating our findings into prac-
tice, they contribute to the promotion of successful aging experiences. 
In conclusion, this study examined the moderating role of processing strategies for 
the association between AARC and depressive symptoms. Mindfulness buffered the harm-
ful effect of high levels of awareness of age-related losses on change in depressive symp-
toms over 4.5 years, controlling for demographic variables, physical health, and neuroti-
cism. Conversely, negative RT exacerbated the detrimental effect of high levels of aware-
ness of age-related losses and low levels of awareness of age-related gains on change in 
depressive symptoms. With regard to the interplay between awareness of age-related 
gains and mindfulness, effects were less robust, although the direction of the findings was 
consistent with theoretical considerations, that is, we found a trend that low levels of 
awareness of age-related gains are associated with lower increases in depressive symp-
toms when mindfulness is high. The interplay between AARC and processing strategies 
suggests that subjective aging experiences are not an isolated phenomenon, but need to be 
considered in the context of the way individuals are cognitively dealing with them. 
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Abstract 
Perceiving one’s own aging process as associated with many losses is linked to an 
increase in depressive symptoms. No study has yet investigated the pathways underlying 
this association. We examined the mediating role of future time perspective (FTP) and 
general self-efficacy (GSE) in the association between perceived age-related losses and 
depressive symptoms. Analyses were based on a sample of 40-to-98-year-old adults (Time 
1: 2012, N = 423) that was assessed at two additional points covering 4.5 years (Time 2: 
2015, N = 356; Time 3: 2017, N = 299). Perceived age-related losses were operationalized 
via the loss dimension of the Awareness of Age-Related Change instrument; FTP and GSE 
were assessed via established questionnaires. Data were analyzed by means of a structur-
al equation model. A higher amount of perceived age-related losses dampened FTP and 
GSE 2.5 years later, which in turn increased the level of depressive symptoms a further 2 
years later, controlling for baseline depressive symptoms, age, sex, and subjective health. 
Effects were comparable across middle-aged and older individuals. FTP and GSE are im-
portant resources for understanding how perceived age-related losses translate into de-
pressive symptoms.  
 
Keywords:  Subjective aging experiences, Awareness of age-related losses, Future time 
perspective, General self-efficacy, Subjective well-being, Depressive symptoms 
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Introduction 
Subjective aging experiences, that is, the way people perceive and evaluate their 
own aging process, are longitudinally associated with subjective well-being–related out-
comes, such as life satisfaction (Wurm et al., 2008) and depressive symptoms (Dutt et al., 
2016a; Spuling et al., 2013). 
Efforts have been made to better understand the mediating pathways underlying 
this association, that is, through which mechanisms subjective aging experiences translate 
into well-being–related outcomes. For example, Brothers et al. (2016) found that perceiv-
ing one’s aging process as being accompanied by many losses was related to lowered eu-
daimonic well-being (comprising autonomy, environmental mastery, personal growth, 
purpose in life, positive relations with others, and self-acceptance (Ryff, 1989)) via a re-
duced future time perspective. Wurm and colleagues’ (2013) findings suggest that nega-
tive aging self-perceptions after a serious health event are associated with lowered life 
satisfaction through lower use of coping strategies. Stephan et al. (2011) found that the 
effect of felt age on life satisfaction is mediated by memory self-efficacy and subjective 
health. However, to our knowledge, no study has yet investigated the mediating pathways 
underlying the longitudinal association between subjective aging and depressive symp-
toms. 
Depressive symptoms reveal considerable frequency in middle and late adulthood 
(Luppa et al., 2012) and exert adverse effects on health (Ho et al., 2014) and mortality 
(Gallo et al., 2005). Given the specific nature of depressive symptoms as possibly indicat-
ing mental illness, it seems questionable whether the above-reviewed findings regarding 
eudaimonic well-being and hedonic well-being can automatically be generalized to de-
pressive symptoms. Therefore, we argue that additional research is needed to shed light 
on pathways in the subjective aging–depressive symptoms association. We examined in 
this paper the role of mediators in the association between subjective aging and depres-
sive symptoms in middle and old adulthood based on a 4.5-year interval. 
Subjective Aging: Focus on Awareness of Age-Related Losses 
In terms of subjective aging, we refer to the construct of awareness of age-related 
change (AARC). AARC “[…] refers to all those experiences that make a person aware that 
his or her behavior, level of performance, or ways of experiencing his or her life have 
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changed as a consequence of having grown older […]” (Diehl & Wahl, 2010, p. 340). AARC 
captures perceived age-related gains (AARC gains) and losses (AARC losses) across differ-
ent behavioral domains (e.g., physical, cognitive). The multidirectional character anchors 
the AARC construct in established life-span developmental psychology principles (P. 
Baltes, Lindenberger, & Staudinger, 2006) and distinguishes it from other subjective aging 
operationalizations, such as felt age (Diehl et al., 2014).  
A consistent finding has been that AARC losses showed much stronger relations 
with developmental outcomes as compared with AARC gains (Brothers et al., 2017; Dutt et 
al., 2016a), which is in line with a meta-analysis showing that negative aging attitudes elic-
ited a much greater effect on behavior than positive aging attitudes (Meisner, 2012). Ac-
cordingly, we focused in this study on the loss–related subscale of AARC.  
Mediators in the Association Between Awareness of Age-Related Losses 
and Depressive Symptoms 
We chose future time perspective (FTP) and general self-efficacy (GSE) as mediators 
in the association between AARC losses and depressive symptoms. This decision was 
driven by two considerations: First, there is already evidence on a mediating role of FTP 
and GSE in the association between subjective aging and well-being (Brothers et al., 2016; 
Stephan et al., 2011). These studies focused on life satisfaction and eudaimonic well-being; 
it remains unclear whether findings also apply to depressive symptoms. Moreover, previ-
ous studies were in parts cross-sectional, thus prohibiting causal conclusions. Second, FTP 
and GSE tap two main resource clusters, namely the perception of so-called energies (i.e., 
time) and of personal characteristics (i.e., competence) (Hobfoll, 1989). Considering both 
FTP and GSE thus allows investigating the mediating role of two distinct yet essential indi-
vidual resources. 
Future time perspective as a mediator in the association between awareness of  
age-related losses and depressive symptoms 
FTP captures an individual’s perception of his or her remaining lifetime. With grow-
ing age, an individual perceives future time as being increasingly limited (Lang & 
Carstensen, 2002).  
Based on Brothers et al. (2016) who found that FTP mediates the association be-
tween AARC losses and eudaimonic well-being, we assumed a mediating role of FTP in the 
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association between AARC losses and depressive symptoms. First, AARC losses should 
impact FTP. Perceiving negative age-related changes might remind of being in the last 
phase of life and hence should be associated with a narrowing FTP (Brothers et al., 2016). 
Indeed, higher AARC losses have been shown to be associated with a limited FTP 
(Brothers et al., 2016). This association also applies for other subjective aging measures. 
Older adults who psychologically dissociated themselves from their age group perceived 
their future as more open-ended (Weiss & Lang, 2012).  
Second, FTP can be expected to be related to depressive symptoms. A more limited 
FTP has been shown to be associated with higher depressive symptoms (Hoppmann, 
Infurna, Ram, & Gerstorf, 2017). This association might be explained by different behav-
ioral pathways. A limited FTP is associated with lower use of adaptive coping strategies (B. 
Baltes, Wynne, Sirabian, Krenn, & De Lange, 2014) and less positive social exchanges 
(Windsor, Fiori, & Crisp, 2011). FTP also affects health behaviors (Stahl & Patrick, 2012). 
Health, in turn, is associated with depressive symptoms (G. M. Goodwin, 2008). 
In the light of these findings, we assumed that high levels of perceived age-related 
losses narrow FTP, which in turn should increase the level of depressive symptoms. 
General self-efficacy as a mediator in the association between awareness of  
age-related losses and depressive symptoms 
GSE (Bandura, 1977) can be understood as the belief in one’s competence to tackle 
difficult or novel tasks and to cope with adversity in challenging situations (Luszczynska, 
Gutiérrez-Doña, & Schwarzer, 2005). GSE tends to decline from age 50 or 60 on (Schieman 
& Campbell, 2001).  
We assumed a mediating role of GSE in the association between AARC losses and 
depressive symptoms. First, AARC losses should impact GSE. According to Bandura 
(1977), self-efficacy derives from personal experiences of mastery; this link is strength-
ened when accomplishments are attributed to internal factors. Perceiving loss experiences 
across different behavioral domains and attributing them to age, that is, to an internal fac-
tor, can be understood as absence of mastery experiences and thus should dampen self-
efficacy. The association between subjective aging experiences (related to AARC) and GSE 
has also been shown empirically. People who feel younger than their age are more likely 
to experience high GSE (Teuscher, 2009).  
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Second, GSE has been shown to be related to depressive symptoms (Steunenberg, 
Beekman, Deeg, & Kerkhof, 2006). This association can be explained by higher well-being–
enhancing behaviors (e.g., health behaviors, adaptive coping) in individuals with high self-
efficacy beliefs (Bandura, 1977; Jang, Haley, Small, & Mortimer, 2002). 
Based on these considerations, we assumed that high levels of perceived age-related 
losses dampen GSE, which in turn should increase the level of depressive symptoms. 
Research Aims and Hypotheses 
This study examined FTP and GSE as mediators in the association between AARC 
losses and change in depressive symptoms in middle-aged and older adults using three 
measurement points covering 4.5 years. We assumed that the detrimental effect of AARC 
losses on change in depressive symptoms is mediated by FTP and GSE. Theoretical con-
siderations suggest changes in the normativity of age-related experiences across the life 
span (P. Baltes et al., 1980). For example, those older than 65 years have a higher likeli-
hood of being retired and of experiencing functional or social losses. Therefore, we explor-
atorily tested for age effects by contrasting the pattern of associations between middle-
aged (< 65 years) and old-aged (≥ 65 years) adults.  
Method 
Study Design and Participants 
Data were collected in 2012 (T1), 2015 (T2), and 2017 (T3). Ethical approval for T3 
was obtained by the research ethics committee of the Faculty of Behavioral and Cultural 
Studies at Heidelberg University. The observational interval covered on average 30.18 
months (SD = 0.50 months) between T1 and T2 and 55.41 months (SD = 0.56 months) 
between T1 and T3.  
423 persons participated at T1, 356 persons participated at T2 (84%), 299 persons 
participated at T3 (71%). Main reasons for dropout from T1 to T2 were no interest (34%), 
health problems (9%), or death (6%). Main reasons for dropout from T1 to T3 were no 
interest (55%), health problems (7%), or death (10%). Regarding the T2 measurement, 
dropouts were older than T2 participants, t(421) = 3.64, p = .000, d = 0.49. Regarding the 
T3 measurement, dropouts were more common among men than among women, 
χ2(1) = 6.85, p = .009. Dropouts were older than T3 participants, t(421) = 3.84, p = .000, 
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d = 0.41. Participants and dropouts for T2 and T3, respectively, did not differ on the re-
maining study variables at T1, all ps > .05. Thus, analyses were based on the 423 T1 partic-
ipants. Missing data were replaced using the saturated–model expectation maximization 
(EM) algorithm which outperforms other approaches in the reconstruction of the missing 
sample data (Gold & Bentler, 2000).  
At T1, participants were between 40 and 98 years old (M = 62.94, SD = 11.84 years). 
Two thirds were women (64%). 61% were partnered or married. Education was high, 
with an average of 11.53 years (SD = 1.95 years) of schooling, and with more than half of 
the participants (55%) having a general qualification for university entrance. 40% were 
retired. 84% reported an average or above average subjective health status. Descriptive 
information of the study variables is summarized in Table 4.1. 
Measures 
Predictor: T1 awareness of age-related losses 
AARC losses were measured with the 25-item loss–related subscale of the AARC 
questionnaire (Brothers et al., conditionally accepted). Each item is preceded by the item 
stem “With my increasing age, I realize that…” and comprises the description of a negative 
experience in one out of five behavioral domains, for example, health and physical func-
tioning. The 25 items evenly represent the five behavioral domains. An example for a neg-
ative aging experience is “…that it is more difficult for me to learn new things” (cognitive 
functioning). The scales were developed within a cross-cultural research collaboration, 
including U.S. focus groups and a German diary study. All items underwent a rigorous 
translation/back-translation process. Participants indicated their agreement on a 5-point 
Likert-scale, ranging from 1 (not at all) to 5 (very much). The internal consistency for the 
mean score was good (Cronbach’s α = .92). For latent modeling, we parceled the indicator 
variables (Little et al., 2002). The five domain mean scores served as indicators for the 
AARC losses factor. We calculated a composite reliability index as an indicator of the inter-
nal consistency of the scale (Raykov, 1997), which is estimated based on the parcel factor 
loadings. This composite reliability amounted to .86. 
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Outcome: T3 depressive symptoms 
The Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977) 
measures an individual’s current level of depressive symptoms (established German 
version: Kohlmann & Gerbershagen, 2006). The 10-item version used here shows good 
psychometric properties in old adults (Irwin et al., 1999). The items were evaluated on the 
basis of the symptoms during the past week and judged on a 4-point Likert-scale, ranging 
from 1 (rarely or none of the time) to 4 (most or all of the time). The internal consistency 
was good (Cronbach’s α = .86). For latent modeling, items were parceled into three parcels 
comprising 3-4 items, with an equal distribution of factor loadings across parcels. Items 
within one parcel were aggregated to a mean score. The composite reliability amounted to 
.85. 
Mediator: T2 future time perspective 
FTP was operationalized by a 10-item scale developed by Carstensen and Lang 
(1996). An example for an item formulation is “My future seems infinite to me.” The items 
were evaluated on a 7-point Likert-scale, ranging from 1 (very untrue) to 7 (very true). The 
scale yielded a good internal consistency (Cronbach’s α = .88). For latent modeling, items 
were parceled into three parcels comprising 3-4 items with an equal distribution of factor 
loadings. The composite reliability amounted to .92. 
Mediator: T2 general self-efficacy 
GSE was assessed using the General Self-Efficacy Scale by Schwarzer and Jerusalem 
(1995). Ten items assess a person’s confidence to overcome difficult situations due to his 
or her own competence, for example, “I am confident that I could deal efficiently with un-
expected events.” Each statement was judged on a 4-point Likert-scale, ranging from 1 
(not at all true) to 4 (exactly true). The internal consistency was good (Cronbach’s α = .91). 
For latent modeling, items were parceled into three parcels comprising 3-4 items with an 
equal distribution of item factor loadings. The composite reliability amounted to .92. 
Control variables 
T1 calendar age, sex, and T1 subjective health were used as control variables, as they 
have been shown to be associated with the study variables (Brothers et al., 2017; 
Schieman & Campbell, 2001). Sex was coded as 0 (male) and 1 (female). Subjective health 
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was operationalized as a rating of the present perceived health status on a 5-point Likert-
scale, ranging from 1 (bad) to 5 (very good). Moreover, we controlled for baseline (T1) 
depressive symptoms which were assessed similar to T3 depressive symptoms 
(Cronbach’s α = .85, composite reliability = .86). 
Data Analyses 
The mediator model was tested within a structural equation modeling approach re-
alized with AMOS 24. The structural model included four latent variables, all observed 
manifest indicators, and error terms. Paths were specified from AARC losses to depressive 
symptoms, from AARC losses to FTP and GSE, and from FTP and GSE to depressive symp-
toms. We specified a covariance between the residuals of FTP and GSE (Luszczynska et al., 
2005). The control variables (T1 age, sex, subjective health, depressive symptoms) were 
correlated with AARC losses. We also included paths from the covariates to the T2 media-
tors and T3 depressive symptoms. Path coefficients were estimated using the maximum 
likelihood procedure.  
As depressive symptoms were assessed at two occasions, we tested for measure-
ment invariance by specifying progressively stricter measurement models (Horn & 
McArdle, 1992). We first specified a measurement model with all paths set free (Model 1). 
Modification indices suggested a correlation between corresponding error terms across 
measurement occasions (e.g., Parcel 1 error at T1 with Parcel 1 error at T2) that we admit-
ted. This model indicated that the same parcels load on depressive symptoms across 
measurements (configural invariance). Model 1 was evaluated against a model with corre-
sponding factor loadings set equal across measurements (Model 2; weak factorial invari-
ance). This model, in turn, was evaluated against a model with corresponding factor load-
ings and parcel intercepts set equal across measurements (Model 3; strong factorial invar-
iance). A significant change in the χ2 goodness-of-fit statistic was interpreted as a signifi-
cant worsening of model fit. ∆χ2(df) amounted to 1.24(3) (p = .743) from Model 1 to Model 
2 and to 6.49(3) (p = .090) from Model 2 to Model 3. We thus assumed strong factorial 
invariance across measurements. The final measurement model (Model 3) for T1/T3 de-
pressive symptoms yielded a good fit, χ2(11) = 23.88, comparative fit index (CFI) = .991, 
root mean square error of approximation (RMSEA) = .053, 90% confidence interval (CI) 
[.023, .082]. 
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We proceeded with the specification of measurement models for AARC losses, FTP, 
and GSE. In order to investigate age effects between middle-aged (< 65 years; N = 255) and 
older (≥ 65 years; N = 168) adults, we tested for measurement invariance across age 
groups. We chose age 65 as cutoff for the formation of two age groups, as this age is closely 
tied to legislative regulations in Germany, such as entry into retirement status, thus sepa-
rating two life phases. Participants in the old-age group were significantly older, 
t(312.50) = -26.09, p = .000, d = 2.69, reported worse health, t(394.47) = 2.74, p = .006, 
d = -0.26, more AARC losses, t(421) = -4.69, p = .000, d = 0.47, and a more limited FTP, 
t(421) = 6.49, p = .000, d = -0.65, as compared with participants in the middle-age group. 
Men were more strongly represented in the old-age group as compared with the middle-
age group, χ2(1) = 11.05, p = .001. We first specified a measurement model with all paths 
and intercepts set free between age groups (Model 1). This model fit the data well, 
χ2(294) = 716.53, CFI = .920, RMSEA = .058, 90% CI [.053, .064], with the same parcels 
loading on corresponding factors across age groups (configural invariance). Subsequently, 
we tested for weak and strong factorial invariance by constraining corresponding factor 
loadings (Model 2) and parcel intercepts (Model 3), respectively, as being equal between 
age groups. Model 1 and Model 2 did not differ in model fit, ∆χ2(10) = 9.06, p = .527, sug-
gesting weak factorial invariance. Partial strong factorial invariance was established once 
the following parcel intercepts were allowed to vary between age groups: AARC losses 
subdomains lifestyle and engagement, interpersonal relations, cognitive functioning, two 
GSE parcels, and one T3 depressive symptoms parcel. Although change in model fit was 
significant between this model and Model 2, ∆χ2(8) = 22.77, p = .004, it needs to be consid-
ered that the χ2 difference test tends to overestimate model differences in larger samples 
(Schermelleh-Engel, Moosbrugger, & Müller, 2003). Hence, we consulted another fit index 
to evaluate change in model fit, that is, the CFI, which is more independent from sample 
size (Cheung & Rensvold, 2002). Cheung & Rensvold (2002) proposed a critical value of 
.01 for the rejection of the null hypothesis of equal model fit. ∆CFI between Model 2 and 
the modified Model 3 amounted to .003, providing evidence for the assumption of partial 
strong invariance between age groups. 
To test the mediating role of FTP and GSE for the AARC losses–depressive symptoms 
association, we investigated the role of the indirect effect within the multiple mediator 
model. We refrained from interpreting mediation effects as partial or full, as this classifica-
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tion depends on the size of the total effect rather than on the importance of the mediator 
(Rucker, Preacher, Tormala, & Petty, 2011). Instead, the significance of the indirect effect 
was assessed using 95% bias-corrected bootstrapped confidence intervals based on 500 
bootstrap samples (Preacher & Hayes, 2008). An indirect effect is statistically significant at 
the 5%-level if the 95% bootstrapped confidence interval does not contain 0. We report 
the proportion of the indirect to the total effect as a measure of effect size.  
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Figure 4.1. Structural equation model examining associations between Time 1 (T1, 2012) awareness of age-
related losses (AARC losses), Time 2 (T2, 2015) future time perspective (FTP), T2 general self-efficacy (GSE), 
and Time 3 (T3, 2017) depressive symptoms (DEP). 
Notes. e = manifest variable residual; r = latent variable residual; P – L = mean scale scores for the five AARC 
losses domains: Health and physical functioning (P), cognitive functioning (C), interpersonal relations (I), 
social-emotional/social-cognitive functioning (S), lifestyle and engagement (L); FTP1 – FTP3 = item parcels to 
indicate future time perspective; GSE1 – GSE3 = item parcels to indicate general self-efficacy; DEP1 – DEP3 = 
item parcels to indicate depressive symptoms. Standardized coefficients are reported in parentheses. The 
total effect is reported in brackets. All constructs were controlled for baseline depressive symptoms, age, sex, 
and baseline subjective health. Residual paths are constrained to 1. All parameters reported have been adjust-
ed by the expectation maximization estimate.  
N = 423. * p < .05, ** p < .01. The p-value for the path from FTP to DEP amounted to .05. 
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Results 
Bivariate correlations between the study constructs are displayed in Table 4.1. T1 
AARC losses were positively linked to T3 depressive symptoms and negatively associated 
with T2 FTP and GSE. FTP and GSE were negatively linked to depressive symptoms.  
Within the multivariate analyses, the specified structural model yielded a satisfacto-
ry fit, χ2(147) = 536.91, CFI = .928, RMSEA = .079, 90% CI [.072, .087]. Overall, the model 
explained 47.6% of the variance in depressive symptoms (see Figure 4.1). The direct effect 
of AARC losses on FTP was significant, b = -0.68, 95% CI [-0.95, -0.46], β = -.51, p = .003, as 
was the direct effect of AARC losses on GSE, b = -0.17, 95% CI [-0.29, -0.04], β = -.25, 
p = .015. FTP and GSE, in turn, exerted a significant direct effect on depressive symptoms, 
b = -0.07, 95% CI [-0.14, 0.00], β = -.14, p = .050 for FTP, b = -0.13, 95% CI [-0.25, -0.02], 
β = -.14, p = .026 for GSE. Hence, the perception of one’s aging process as associated with 
many losses lead to a reduction in perceived future time and general self-efficacy 2.5 years 
later, which in turn intensified depressive symptoms a further 2 years later, controlling for 
baseline depressive symptoms, age, sex, and baseline subjective health. The total effect of 
AARC losses on depressive symptoms was significant, b = 0.17, 95% CI [0.07, 0.29], β = .27, 
p = .003, but was lowered when FTP and GSE were included as mediators, b = 0.10, 95% CI 
[0.01, 0.22], β = .16, p = .046. The total indirect effect of AARC losses on depressive symp-
toms through the two mediators, that is, FTP and GSE, amounted to significance, b = 0.07, 
95% CI [0.02, 0.14], β = .11, p = .008. This suggests that the effect of AARC losses on de-
pressive symptoms was mediated via FTP and GSE, whereby 39% of the effect of AARC 
losses on depressive symptoms can be attributed to FTP and GSE. The complete indirect 
effect can be divided into components attributable to the mediational effect of FTP and 
GSE, respectively. The two specific indirect effects amounted to significance each, with 
b = 0.05, 95% CI [0.00, 0.11], β = .07, p = .049, 27% shared proportion to the total effect, for 
FTP, and b = 0.02, 95% CI [0.00, 0.05], β = .04, p = .024, 13% shared proportion to the total 
effect, for GSE. The difference between the two specific indirect effects was not significant, 
p = .370. 
We next examined the specific indirect effects separately for each mediator within 
two separate single mediator models, with the other mediator removed from the model. 
The indirect effect through FTP amounted to significance, b = 0.07, 95% CI [0.03, 0.13], 
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β = .11, p = .007. Regarding GSE as a mediator, the indirect effect was significant, too, 
b = 0.03, 95% CI [0.01, 0.06], β = .05, p = .009. Hence, FTP and GSE, considered both in 
combination as well as alone, can be viewed as significant mediators in the longitudinal 
association between AARC losses and depressive symptoms. 
We also tested for differences between middle-aged (< 65 years; N = 255) and older 
(≥ 65 years; N = 168) adults. Based on the assumption of partial strong invariance across 
age groups, we imposed equality constraints on the structural paths across age groups. 
Compared with the unconstrained model, there was no significant worsening of model fit, 
∆χ2(5) = 10.46, p = .063. Hence, it can be assumed that the effects were equivalent between 
middle-aged and older participants. 
Discussion 
We examined FTP and GSE as mediators in the association between perceived age-
related losses and depressive symptoms based on a 4.5-year interval in adults aged 40 to 
98 years at T1. Many perceived losses dampened FTP and GSE 2.5 years later, which in 
turn increased the level of depressive symptoms a further 2 years later. Effects were ro-
bust after controlling for baseline depressive symptoms, age, sex, and baseline subjective 
health. Effects were comparable in middle- and old-aged adults. 
Future Time Perspective and General Self-Efficacy Mediate the Association 
Between Awareness of Age-Related Losses and Depressive Symptoms 
Brothers et al. (2016) found that AARC losses were related to lowered eudaimonic 
well-being via a reduced FTP. In a cross-sectional study, Stephan et al. (2011) found that 
the effect of subjective age on life satisfaction is mediated by memory self-efficacy and sub-
jective health. Our study adds to these findings in two ways: First, we focused on another 
important developmental outcome, that is, depressive symptoms. Second, by drawing on 
three measurement points, we were able to address the chronological sequence of AARC 
losses, FTP, GSE, and depressive symptoms. 
The mediating role of FTP and GSE in the association between AARC losses and de-
pressive symptoms can be illustrated exemplarily with regard to age-related loss experi-
ences in the physical domain. An individual who is aware of negative physical changes (i.e., 
increased bodily pain) might interpret them as a sign of the aging process constantly mov-
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ing ahead. In the light of this immediate confrontation with the unavoidable aging process, 
his or her FTP is dampened. Moreover, a person who encounters many physical declines 
accompanied by constraints in everyday life might start questioning his or her compe-
tence to efficiently deal with daily hassles, attenuating GSE. The reduced FTP and GSE 
should turn the individual into a state of avoidance, refraining from health behaviors, so-
cial contacts, or adaptive coping. At the end of the day, the individual will undergo an in-
crease in depressive symptoms.  
We exclusively focused on the loss component of AARC. As noted above, this deci-
sion was driven by the observation that perceived age-related losses have been shown to 
be longitudinally associated with depressive symptoms, whereas perceived age-related 
gains were unrelated to depressive symptoms (Dutt et al., 2016a). This is in line with 
Baumeister et al.’s (2001) general observation that negative events exert a stronger im-
pact on developmental outcomes as compared with positive events (see also Meisner, 
2012). As our research interest comprised a better understanding of the mechanisms un-
derlying the association found between AARC and depressive symptoms, we concentrated 
on the loss component of AARC. We exploratorily repeated our analyses with AARC gains 
as a predictor. The association between AARC gains and depressive symptoms was not 
significant over the 4.5-year interval, b = -0.02, 95% CI [-0.10, 0.05], β = -.02, p = .692. 
Moreover, the indirect effect through FTP and GSE did not reach significance for the AARC 
gains–depressive symptoms association, b = -0.01, 95% CI [-0.05, 0.02], β = -.02, p = .375. 
Hence, the mediating role of FTP and GSE that we found in the association between AARC 
losses and depressive symptoms cannot be generalized to AARC gains.  
We did not find any age effects regarding the mediating role of FTP and GSE, that is, 
effects were comparable across the second half of the life span. It has to be taken into ac-
count that our sample included few very old adults (only 11.1% were 80 years and older 
at T1). The inclusion of more adults in advanced old age might have increased the proba-
bility of finding age effects.  
At the practical level, our results can contribute to the prevention and treatment of 
depressive disorders in the second half of life. Although the treatment of depressive symp-
toms requires interdisciplinary and multi-factorial therapeutic approaches, a better un-
derstanding of the mechanisms underlying the harmful association between perceived 
age-related losses and depressive symptoms could provide a starting point for the devel-
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opment of interventions to overcome this detrimental relationship. When one is sensitive 
to the, for example, potentially hazardous effect of high AARC losses on GSE, an important 
therapeutic goal could be to purposefully provide the aging individual with experiences of 
mastery to maintain high levels of GSE despite many perceived losses. These, in turn, 
should reduce the risk of depressive symptoms. Future studies are needed to tailor such 
intervention programs. 
Limitations and Future Research 
The sample was positively biased with regard to education or health. As such, cau-
tion is advisable when generalizing the results to other populations. Although we con-
trolled for baseline depressive symptoms, thus depicting change in depressive symptoms 
over 4.5 years, GSE was not assessed at T1; thus, we considered both mediators only at T2. 
Future investigations should examine how changes in the mediators entail changes in the 
outcome. FTP was operationalized as perceived extension of future time (Carstensen & 
Lang, 1996). Although this is a common understanding of FTP, conceptualizations of FTP 
also comprise other characteristics, such as the valence attached to future time or the op-
portunities/constraints thought of when making future plans (Rakowski, 1979). Future 
studies should take into account these components. By choosing FTP and GSE as media-
tors for the AARC losses–depressive symptoms association, we took into consideration 
resources of two central resource clusters, that is, so-called energies and personal charac-
teristics (Hobfoll, 1989). Notwithstanding, other constructs, for example, health and phys-
iological or physical activity, are also conceivable as mediators and should be investigated 
in future research (see also Stephan et al., 2011). Finally, recent research has made a great 
effort in integrating different subjective aging constructs, such as subjective age or attitude 
toward own aging (Lawton, 1975) into an overarching framework (Diehl et al., 2014). In 
order to extend this synthesis, future studies need to examine whether our findings gen-
eralize to other subjective aging constructs. 
In conclusion, we found that the harmful effect of many perceived age-related losses 
on depressive symptoms over 4.5 years was mediated by FTP and GSE, controlling for 
baseline depressive symptoms, demographic variables, and subjective health. Our results 
suggest that the translation of subjective aging experiences into developmental outcomes 
is a complex and multistage phenomenon. 
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Abstract 
A mood-induction paradigm was implemented in a sample of 144 adults covering 
midlife and old age (40-80 years) to investigate associations between mood and subjective 
age. Sad or neutral mood was induced by texts and music pieces. Subjective age was oper-
ationalized as felt age relative to chronological age. Participants receiving the sad mood 
induction reported changes toward older felt ages from pre- to postinduction. Participants 
receiving the neutral mood induction reported comparable levels of subjective age at pre- 
and postinduction. Effects were comparable across middle- and older aged participants. 
Results suggest that sad affective states might dampen subjective age.  
 
Keywords: Subjective age, Sad mood states, Negative affectivity, Mood induction 
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Introduction 
Subjective age, that is, the age a person feels in relation to his or her chronological 
age, has been found to be associated with developmental outcomes, for example, physical 
and mental health and mortality (Spuling et al., 2013; Westerhof et al., 2014). Less is 
known, however, about the antecedents of subjective age (Kotter-Grühn, Kornadt, & 
Stephan, 2016). For example, Infurna and colleagues (Infurna, Gerstorf, Robertson, Berg, & 
Zarit, 2010) found in their cross-sectional analysis that older age, lower physical function-
ing, depressive symptoms, and lower mastery beliefs are related to feeling older. Our ex-
perimental study focused on sad mood as an antecedent and shaping force of subjective 
age. This decision was based on two considerations, one conceptual and one empirical 
argument. First, theoretical models suggest an effect of sad mood on subjective age. The 
evaluation of a person’s subjective age stimulates an elaborate search for and processing 
of information (Diehl et al., 2014), triggering autobiographical memory research or evalu-
ative judgments. According to the associative network theory of memory and emotion 
(Bower, 1981), priming processes facilitate the retrieval of memories consistent in emo-
tional tone with a current mood.12 The feelings-as-information approach (Schwarz & Clore, 
1983) highlights the informational and heuristic value of moods for evaluative judgments. 
Moreover, a selective attention to and interpretation of information consistent with the 
ongoing mood can also be motivated by efforts of self-verification to bolster feelings of 
controllability (Swann, 1983). As a consequence, individuals in a sad mood should assess 
their aging process more negatively than individuals in a neutral mood. This should result 
in an older subjective age relative to chronological age. 
Second, at the empirical level, subclinical depressive symptoms and feelings of sad-
ness are quite common in old age (Kunzmann et al., 2013; Luppa et al., 2012). Longitudinal 
studies point to an effect of depressive symptoms on subjective age (Avidor et al., 2016; 
Ayalon et al., 2016; Bowling et al., 2005). However, findings remained somewhat mixed, as 
other studies did not find clear longitudinal associations between depressive symptoms or 
mental health and subjective age (Bergland et al., 2014; Spuling et al., 2013). With regard 
                                                        
12 Some studies suggest that an induced sadness sometimes triggers mood–incongruent memories (Isen, 
1985)—an effect which might be attributable to a desire for mood repair. But Parrott and Sabini (1990) found 
that participants inhibit this tendency in laboratory/experimental situations, where they have been asked to 
alter their mood, because the external attribution which is offered for the mood deterioration helps to tolerate 
the sad mood. 
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to the latter, it has to be taken into account that depressive symptoms show intraindividu-
al variability over time (Hsu, 2012), which may disguise their effects on subjective age in 
the long run. Hence, the question whether depressive symptoms function as an antecedent 
of subjective age cannot entirely be explained with the existing longitudinal research. 
Therefore, a microlongitudinal study such as the one conducted by Kotter-Grühn et al. 
(2015) may be helpful. These authors, using a daily diary approach over nine consecutive 
days, found that daily changes in negative affect (but not in positive affect) explained day-
to-day fluctuations in subjective age. Yet, an ecological momentary assessment study such 
as the one by Kotter-Grühn et al. (2015) has limitations in establishing a time-ordered, 
causal relationship between negative mood and subjective age. 
Starting from the recent work of Kotter-Grühn et al. (2015) supporting a linkage be-
tween negative mood and older subjective age in daily aging, we believe that it is a particu-
larly important research gap that the association between negative affectivity and subjec-
tive age has not been investigated experimentally. To date, experimental studies in the 
context of subjective age have focused on the manipulation of age stereotypes (Kotter-
Grühn & Hess, 2012; Weiss & Lang, 2012) or the salience of aging experiences (Eibach et 
al., 2010; Hughes et al., 2013; Stephan et al., 2013). They found immediate effects of the 
experimental manipulation on subjective age, with negative primes inducing older felt 
ages. These findings suggest that subjective age is a highly dynamic and plastic construct 
(see also Kotter-Grühn et al., 2015). However, there is no study yet that has focused on the 
manipulation of negative mood to study effects on subjective age.  
In the present study, we examined short-term effects of sad mood on subjective age 
in a sample covering midlife and old age and using a mood-induction paradigm. We hy-
pothesized that the induction of a sad mood as compared with a neutral mood is associat-
ed with older subjective ages. As our study covers midlife and old age, hence two life phas-
es with a number of differences (e.g., midlife higher in job involvement, old age higher in 
disease rate; see also Lachman, 2004), we also investigated age effects at an exploratory 
level. Moreover, we exploratorily tested for a potential moderating role of the personality 
construct of neuroticism, as neuroticism interacts with negative affect in producing mood-
congruent memories and judgments (Rusting, 1999).  
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Method 
Design and Procedure 
Ethical approval was obtained by the research ethics committee of the Faculty of 
Behavioral and Cultural Studies at Heidelberg University. The design was a mixed 2 × 2 
factorial design with mood induction (neutral vs. sad) as the between–subjects factor, and 
time (preinduction vs. postinduction) as the within–subjects factor. We spread the proce-
dure over two days to reduce demand characteristics and not to overburden the partici-
pants. Participants first filled out a questionnaire at home, containing the preinduction 
measurement of subjective age (T1) as well as demographic and personality variables and 
a mood rating (Mood_0). Some days later (M = 2.08 days, SD = 2.19 days), they took part in 
a 30-min experimental session in the laboratory. During the session, participants first rat-
ed their current mood (Mood_1). They then were induced into the target mood and gave a 
second mood rating (Mood_2). They completed the postinduction measurement of subjec-
tive age (T2) and reported their mood state for a third time (Mood_3).  
 
Table 5.1. Descriptive Statistics of Key Constructs 
 Experimental condition 
 
Neutral (n = 60) 
M(SD) or % 
Sad (n = 58) 
M(SD) or % 
Age 65.35 (9.40) 64.13 (9.37) 
Sex (% women) 76.70 81.00 
Years of education 11.72 (1.68) 11.07 (1.90) 
Marital status (% married or partnered) 46.70 48.30 
Retirement status (% retired) 68.30 55.20 
T1 proportional subjective age-discrepancy scorea -0.10 (.08) -0.15 (.11) 
T2 proportional subjective age-discrepancy scorea -0.10 (.08) -0.09 (.15) 
T1 continuous measure of subjective ageb -15.74 (15.43) -19.01 (14.27) 
T2 continuous measure of subjective ageb -15.93 (14.20) -11.05 (15.17) 
Mood_0 26.80 (18.66) 28.38 (16.63) 
Mood_1 25.70 (15.82) 24.47 (11.96) 
Mood_2 24.43 (15.75) 60.11 (16.32) 
Mood_3 23.74 (16.24) 32.60 (19.59) 
Notes. M = mean; SD = standard deviation. aOperationalized as the discrepancy between felt age and chrono-
logical age, relative to chronological age. Higher subjective age scores indicate older felt ages. bOperational-
ized as a continuous rating from -50 (feels much younger than chronological age) to 50 (feels much older than 
chronological age). 
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Sample 
According to power analysis, a sample size of 104 persons is needed to detect a 2 × 2 
within–between interaction of a small to medium effect size (f = .18) in a repeated-
measures analysis of variance (ANOVA; α = .05, 1 – β = .95; Faul, Erdfelder, Lang, & 
Buchner, 2007). As reviews on mood induction show that some participants fail to re-
spond to the target mood (M. Martin, 1990), we recruited more participants to compen-
sate for mood nonresponders. Participants (N = 144) were randomly assigned to the two 
mood groups: 72 adults in the neutral group, M = 64.86 years, SD = 9.50 years, 75% wom-
en; 72 adults in the sad group, M = 63.39 years, SD = 9.89 years, 79% women. Prospective 
participants were excluded if they reported acute critical life events, such as a serious di-
agnosis or occupational problems. Only one participant met this criterion and was con-
tacted a month later. We recruited participants aged 40 to 80 to ensure that they would be 
sensitive to aging experiences (Whitbourne & Collins, 1998) while at the same time reduc-
ing the probability of occurrence of severe illnesses. Despite random assignment, the neu-
tral (M = -0.11) and sad (M = -0.15) groups differed on the T1 proportional subjective age-
discrepancy score, t(131.27) = 2.59, p = .011, d = 0.43. The groups did not differ on the 
remaining study, personality, or demographic variables, nor did they differ on the T1 con-
tinuous measure of subjective age, all ps > .05. 
Mood Induction 
Following previous research (Fox, Knight, & Zelinski, 1998; Gerrards-Hesse, Spies, & 
Hesse, 1994), we used a combination of stories and music, coupled with a mood–specific 
instruction, to induce sad and neutral mood states. A pilot study with 10 middle-aged (52–
63 years, M = 56.77 years, SD = 3.36 years, 50% women) and 10 old-aged (66–80 years, 
M = 74.08 years, SD = 4.77 years, 50% women) native speakers was conducted to select 
the stimuli that were most appropriate for eliciting the desired mood (neutral music: 
Bach's Well-Tempered Clavier I, Prélude No. 1, C-Major, BWV 846 + Bach's Well-Tempered 
Clavier II, Prélude No. 11, F-Major, BWV 880; neutral text: documentation on an aircraft; sad 
music: Albinoni's Adagio in G-Minor; sad text: story about a mother who gives away her 
child). The stimuli did not contain any information associated with aging. The mood was 
induced by having the participants read the text, which took about 3–5 min. The matching 
5-min music piece was played repeatedly throughout the whole session via headphones. 
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To reduce demand characteristics, the study was entitled “Does listening to music facili-
tate reading texts?” Participants in the neutral group were instructed to use the music to 
be able to better concentrate on the text (Drace, 2013). Participants in the sad group were 
instructed to use the music to be able to better empathize with the characters of the story 
(Rusting, 1999). 
Measurement Instruments 
Subjective age 
Participants were asked to indicate in years the age they felt at this moment. A pro-
portional subjective age-discrepancy score was calculated to obtain a measure of subjec-
tive age in proportion to chronological age (Rubin & Berntsen, 2006). Lower scores indi-
cate that a participant feels younger than his or her calendar age (i.e., a value of -0.10 
means that a participant feels 10% younger). To avoid that participants have internalized 
“their” subjective age number, rendering it immune to change, we also included a continu-
ous measure of subjective age. Participants indicated on a 100-mm visual analogue scale 
whether they felt much younger (-50), the same (0) or older (50) than they are (Hughes et 
al., 2013). The correlation between the two measures was moderate to high (T1: r = .57, 
T2: r = .67).13 
Mood 
Mood was assessed with five items from the German Aging Semantic Differential 
(Gluth et al., 2010), that is, optimistic—pessimistic, satisfied—dissatisfied, expectant—
resigned, hopeful—dejected, happy—sad, which were answered on a 100-mm visual ana-
logue scale, with higher values signalizing more unfavorable mood states. The items were 
averaged to a global mood score (Cronbach’s α: Mood_0: α = .92, Mood_1: α = .89, Mood_2: 
α = .95, Mood_3: α = .94). Filler items were added to reduce demand effects. 
                                                        
13 One older woman in the sad mood group reported feeling 9 years old at postinduction. She thought herself 
back to her childhood, when she had experienced a situation comparable to the one described in the text she 
read. As this youthful felt age was based on mechanisms other than the ones we were interested in, we coded 
this item, as well as the corresponding continuous measure of subjective age, as missing value. One middle-
aged woman in the sad mood group reported feeling 10 years old at postinduction. Maybe she wanted to 
express that she feels 10 years younger than her current age. However, as we were unsure about the concrete 
mechanisms that might explain this youthful felt age, we coded this item as missing value. No other cases 
were classified as outliers or extreme scores on the continuous measure of subjective age. Two cases were 
classified as extreme scores on the proportional subjective age-discrepancy score (i.e., feeling 52% younger at 
T1 and 44% older at T2, respectively). However, an exclusion of the two cases did not alter the results, so they 
were included into the sample.  
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Neuroticism 
Neuroticism was assessed by the German version of the NEO Five-Factor Inventory 
(Borkenau & Ostendorf, 2008). The items were judged on a 5-point Likert scale from 1 
(strongly disagree) to 5 (strongly agree), Cronbach’s α = .89.  
Data Analyses 
In the sad (neutral) mood condition, participants were classified as mood respond-
ers if they showed changes toward the negative semantic pole on the global mood score 
from pre- to postinduction of at least (less than) 10 percentage points (i.e., 10 millimeters). 
Within the sad and the neutral group, mood responders and mood nonresponders did not 
differ regarding the distribution of age, sex, depressive symptoms, neuroticism, Mood_0, 
Mood_1, or both T1 subjective age measures, all ps > .05. Analyses were based on the 
mood responders, that is, 60 adults in the neutral group and 58 adults in the sad group 
(see Table 5.1).  
We examined changes in subjective age from pre- to postinduction by performing a 
2 (mood group: sad vs. neutral) × 2 (time: preinduction vs. postinduction) mixed multivar-
iate analysis of variance (MANOVA), with the subjective age measures as the within–
subjects factors. When a significant effect was found in the omnibus MANOVA, univariate 
Bonferroni–adjusted ANOVAs were performed for each subjective age measure. Signifi-
cant interactions were further explored using Bonferroni–adjusted t-tests. 
Results 
Manipulation Check 
A 2 (mood group: sad vs. neutral) × 3 (time: preinduction vs. postinduction vs. fol-
low-up) mixed ANOVA on the global mood score (Mood_1 vs. Mood_2 vs. Mood_3) re-
vealed a main effect of time following a quadratic trend, F(1, 116) = 185.43, p = .000, 
ηp2 = .62, ηp2 90% confidence interval (CI) [.52, .68]. As the F-test is a one-sided test, a 
90% = 100(1 – 2α)% two-sided confidence interval corresponds to a significance level of 
α = .05 (Steiger, 2004). The Time × Mood group interaction was significant and followed a 
quadratic trend, F(1, 116) = 192.38, p = .000, ηp2 = .62, ηp2 90% CI [.53, .69]. In the neutral 
group, Mood_1 did not differ from Mood_2, t(59) = 1.53, p = .131, and from Mood_3, 
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t(59) = 2.08, p = .042. In the sad group, there was a deterioration in mood from pre- to 
postinduction, t(57) = -14.72, p = .000, d = 2.49, as well as from preinduction to follow-up, 
t(57) = -4.20, p = .000, d = 0.50. Participants in the neutral and sad groups did not differ on 
the mood score at preinduction, t(109.69) = 0.48, p = .633, but reported a different mood 
at postinduction, t(116) = -12.08, p = .000, d = 2.23. The results indicate that our induction 
was successful. This effect, however, was short-lasting. At the end of the experiment, par-
ticipants’ mood in the sad group neutralized. However, the differences between the mood 
groups were still significant, t(116) = -2.68, p = .008, d = 0.49. The effect of the induction 
was comparable across middle-aged (40–65 years) and older (66–80 years) participants. 
Effect of Mood on Subjective Age 
In the omnibus MANOVA, we found a main effect of time, V = .10, Λ = .91, 
F(2, 115) = 6.00, p = .003, ηp2 = .10, ηp2 90% CI [.02, .18]. The Time × Mood group interac-
tion was significant, V = .10, Λ = .90, F(2, 115) = 6.28, p = .003, ηp2 = .10, ηp2 90% CI [.02, 
.18].14 Neither age group (40–65 years vs. 66–80 years) nor neuroticism (operationalized 
as a dichotomous variable based on a median-split) moderated this association. 
Proportional subjective age-discrepancy score 
We found a main effect of time, F(1, 116) = 8.87, p = .004, ηp2 = .07, ηp2 90% CI [.01, 
.15]. The Time × Mood group interaction was significant, F(1, 116) = 8.43, p = .004, 
ηp2 = .07, ηp2 90% CI [.01, .15].14 In the neutral group, the pre- and postinduction subjective 
age scores were not different, M = -0.10 versus M = -0.10, t(59) = -0.14, p = .891. In the sad 
group, participants reported an older felt age in proportion to their chronological age from 
pre- to postinduction, M = -0.15 versus M = -0.09, t(57) = -3.01, p = .004, d = 0.47 (Figure 
5.1A). Neither age group nor neuroticism moderated this association.14 The effect of mood 
group on change in subjective age was mediated by change in mood from pre- to 
postinduction, bindirect effect = 0.10, 95% bootstrapped CI [0.02, 0.22], b/SDsubj.age = .89.14 
                                                        
14 The results were replicated when controlling for depressive symptoms, neuroticism, and physical health, as 
well as when including the mood nonresponders into the sample. 
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Continuous measure of subjective age 
We found a main effect of time, F(1, 116) = 10.37, p = .002, ηp2 = .08, ηp2 90% CI [.02, 
.17]. The Time × Mood group interaction was significant, F(1, 116) = 11.45, p = .001, 
ηp2 = .09, ηp2 90% CI [.02, .18].15 In the neutral group, the pre- and postinduction subjective 
age scores were not different, M = -15.74 versus M = -15.93, t(59) = 0.18, p = .856. In the 
sad group, participants reported an older felt age from pre- to postinduction, M = -19.01 
versus M = -11.05, t(57) = -3.65, p = .001, d = 0.54 (Figure 5.1B). Neither age group nor 
neuroticism moderated this association.15 The effect of mood group on change in subjec-
tive age was mediated by change in mood from pre- to postinduction, bindirect effect = 10.45, 
95% bootstrapped CI [3.21, 18.60], b/SDsubj.age = .76.15 
Discussion 
We examined short-term associations between mood and subjective age based on a 
mood-induction paradigm. Participants were induced into a neutral or sad mood and 
changes in subjective age were assessed. Participants in the sad group reported older felt 
ages at postinduction compared with preinduction. Participants in the neutral group re-
ported comparable levels of subjective age at pre- and postinduction. The effect of mood 
group on subjective age changes was mediated by mood changes. The effect was compa-
rable in middle- and old-aged participants as well as in participants low and high in neu-
roticism. 
The short-term convertibility of subjective age is in line with other findings (e.g., 
Kotter-Grühn et al., 2015; Stephan et al., 2013). One might speculate whether subjective 
age operates at the state– or trait–level. According to theoretical considerations, subjective 
age experiences are shaped by psychological and socio–cultural forces; with increasing 
age, they become an integral part of a person’s self-concept (Diehl et al., 2014). However, 
our findings show that subjective age, once “set”, is not immune to changes in situational 
factors. Subjective age might underlie a dynamic equilibrium and revolve around a set 
point as a response to stimuli. Future experimental studies should include follow-up 
measurements to examine the dynamics in the interplay between mood and subjective 
age. 
                                                        
15 The results were replicated when controlling for depressive symptoms, neuroticism, and physical health, as 
well as when including the mood nonresponders into the sample. 
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The effect of mood on subjective age was similar in terms of effect size across the 
two age groups. It has to be considered that the age groups in our sample were probably 
more similar to each other than is the case in a representative population (e.g., 49% of the 
participants in the middle-aged group were 60 years and older and 32% were retired). 
However, the absence of age effects regarding relations between subjective age and other 
constructs has also been found in previous research (Brothers et al., 2017). The inclusion 
of more adults covering a younger age range (i.e., 40–50 years) might have increased the 
probability to find age effects.  
Similar to age, mood group effects were comparable in people high and low in neu-
roticism. One could assume that neurotic people feel more concerned by a sad mood, re-
sulting in even older felt ages (Rusting, 1999). The artificial character of the laboratory 
might have enhanced an external attribution of the mood changes (Parrott & Sabini, 
1990), thus preventing feelings of overwhelm in neurotic persons. 
Regarding our experimental manipulation, it should be mentioned that although we 
successfully induced the desired mood in the majority of the participants, some partici-
pants did not respond to the induction (compare with Gerrards-Hesse et al., 1994; M. 
Martin, 1990). We can only speculate about the mechanisms explaining this. The text pre-
sented in the neutral group might, due to its informational character, have evoked feelings 
of cognitive overload, stimulating a negative self-view. Conversely, participants in the sad 
group might have had difficulty to get involved with the text due to the artificial character 
of the laboratory. The design should be replicated with other stimuli for the induction, for 
example, film clips. However, results were comparable with mood nonresponders includ-
ed and excluded. 
Further, participants’ mood in the sad group followed a quadratic trend, that is, by 
the end of the experiment, their mood reapproached their preinduction mood (see also 
Kliegel, Jäger, & Phillips, 2007). Thus, our mood induction, although successful, was only 
short-lasting. Probably, both associative and priming processes as well as mood repair 
mechanisms may occur in response to sad mood states, but in a temporal sequence. These 
processes, in combination, return the individual to its initial affective equilibrium (Singer 
& Salovey, 1988). As the subjective age measures were presented immediately after the 
postinduction mood measurement, it can be assumed that the target mood was still pre-
sent when the participants gave their response. 
Chapter 5     Effects of a Sad Mood Induction on Subjective age 
128 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.1. Change in subjective age from preinduction to postinduction. 
Notes. The proportional subjective age-discrepancy score was operationalized as the discrepancy between felt 
age and chronological age, relative to chronological age, multiplied by 100 (i.e., percent feeling younger). 
Higher subjective age scores indicate older felt ages. The continuous measure of subjective age was opera-
tionalized as a continuous rating from -50 (feels much younger than chronological age) to 50 (feels much older 
than chronological age). 
N = 118. 
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Limitations and Future Research 
As is often the case in convenience samples from university cities, our sample was 
probably biased with regard to education or health. Future studies should replicate the 
design to validate the results.  
Although we tried our best to disguise our research intention, demand effects cannot 
entirely be ruled out, so results must be interpreted with caution. Our design could not 
differentiate whether the changes in subjective age were entirely attributable to the 
changes in mood, or whether the stimuli used to induce the mood served as a third varia-
ble, exercising effects on mood as well as on subjective age. Regarding the latter two 
points, future studies should reduce the laboratory character of the study.  
The effect of mood on subjective age might be mediated by cognitive and motiva-
tional pathways, for example, priming effects. The investigation of mediating mechanisms 
was not an objective of this study, but should be on the agenda for future research. 
Our study aimed at investigating mood effects on subjective age. Recent researchers 
have made a great effort in integrating different subjective aging constructs, that is, atti-
tude toward own aging (Lawton, 1975) and awareness of age-related change (Diehl & 
Wahl, 2010), into an overarching framework (Diehl et al., 2014). To promote this synthe-
sis, future studies should examine whether our findings generalize to other subjective ag-
ing constructs. 
Experimental studies suggest that priming the salience of aging experiences has del-
eterious effects on subjective age (e.g., Eibach et al., 2010). Future studies should include 
examinations of whether an aging-related mood induction (instead of a mood induction 
disconnected from aging experiences, as used in this study) strengthens the effect of mood 
on subjective age.  
As our research interest was on the investigation of short-term associations be-
tween sad mood and subjective age, we focused on the induction of a sad mood (compare 
with Kliegel et al., 2007; Kliegel et al., 2005; Knight et al., 2002; Poon & Knight, 2009). 
Moreover, reviews have revealed higher effectiveness in producing sad mood states than 
elated mood states (Westermann, Spies, Stahl, & Hesse, 1996). Still, future studies should 
also include elated mood states to consider a wider range of affective states.   
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In conclusion, this study is among the first to examine associations between mood 
and subjective age within an experimental mood-induction paradigm. A central finding 
was that the induction of a sad mood promoted a deterioration of subjective age as com-
pared with the induction of a neutral mood. In practical terms, a better understanding of 
the antecedents of subjective age gains particular importance with regard to the promo-
tion of successful aging experiences. Negative affective states might dampen subjective 
age—a finding which, due to the high prevalence of depressive symptoms and sad affec-
tive states in the second half of the life span (Kunzmann et al., 2013; Luppa et al., 2012), 
has to be taken seriously.  
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Summary and Synthesis of Findings 
The aim of this dissertation was to contribute to the field of subjective aging re-
search by addressing research questions regarding negative affectivity as an antecedent 
and outcome of subjective aging experiences as well as pathways underlying this associa-
tion (see also Table 1.1 and Figure 1.2). In the following, for each of these research ques-
tions, findings of the present dissertation will be summarized and synthesized. Subse-
quently, the overarching strengths and limitations of the studies will be critically dis-
cussed. The section ends with an outlook on how the dissertation might enrich the devel-
opment of theoretical models and of practical interventions. 
Fundamental Associations Between Subjective Aging and Negative  
Affectivity 
Depressive symptoms and negative affect as antecedents of awareness of  
age-related change and subjective age 
The antecedents of subjective aging experiences were investigated in a twofold 
manner. First, Paper 1 examined long-term effects of depressive symptoms on perceived 
age-related gains and losses. Second, Paper 4 adopted an experimental paradigm to inves-
tigate the short-term malleability of subjective age as a response to a sad mood induction. 
Although both papers comprised negative affectivity–related antecedents of subjective 
aging experiences, they differed according to several criteria. First, whereas Paper 1 con-
stituted a longitudinal study design covering a 2.5-year observational interval with ques-
tionnaires filled out at home, Paper 4 comprised an experimental paradigm realized with-
in the laboratory to investigate short-term effects. Second, whereas negative affectivity 
was operationalized as depressive symptoms in Paper 1, it was understood as sad mood in 
Paper 4. And third, whereas subjective aging experiences were measured as AARC in Pa-
per 1, Paper 4 targeted subjective age as an outcome variable. 
The use of different study designs (i.e., longitudinal versus experimental) to explore 
negative affectivity as an antecedent of subjective aging experiences was based on meth-
odological considerations. The longitudinal study design adopted in Paper 1 allows to 
draw conclusions about the timely ordering of AARC and depressive symptoms. This ap-
proach fits well with current work in the field of subjective aging experiences, as has been 
Chapter 6     Discussion 
136 
shown in the literature review. However, the naturalistic study conditions accompanying 
the longitudinal study prohibit to control for possibly confounding factors. As such, the 
study does not allow to draw any conclusions about the origin of changes in AARC. For 
example, a change in AARC may be due to changes in depressive symptoms or due to 
changes in other factors, such as changed living conditions. This limitation is overcome 
with the experimental approach adopted in Paper 4. The randomization of study partici-
pants to different experimental groups and the standardization of the laboratory setting 
allow to control for confounding factors, thus establishing a high internal validity. 
Findings across the two papers are mixed. Paper 1 did not find any longitudinal ef-
fect of depressive symptoms on change in AARC gains and AARC losses, respectively. Alt-
hough this is in contrast to most studies published in this field, other authors, too, did not 
find any consistent effect of mental health or depressive symptoms on subjective aging 
experiences (Bergland et al., 2014; Bryant et al., 2016; Shenkin et al., 2014; Spuling et al., 
2013). 
The findings from Paper 4, however, underline the state-like character of subjective 
age. Results suggest that subjective age, in the short term, is a flexible and dynamic con-
struct which is sensitive to internal and external stimuli. Participants receiving the sad 
mood induction reported older felt ages relative to chronological age over the course of 
the study period; no such changes were observed following the neutral mood induction. 
The effect of mood group on change in subjective age was mediated by mood changes. The 
effect was stable across different age groups as well as in people scoring high and low in 
neuroticism. A novelty of Paper 4 was its inclusion of a visual analogue scale to assess sub-
jective age (Hughes et al., 2013), thus enriching common approaches where felt age is cap-
tured as a number (Rubin & Berntsen, 2006). Additional analyses not published within 
Paper 4 suggest that—in contrast to subjective age—AARC did not change from preinduc-
tion to postinduction. An explanation might be that instead of being rooted in concrete 
everyday experiences, subjective age encompasses a global evaluation of the aging process 
as a whole, which might display more plasticity in the short term as a response to immedi-
ate internal and external stimuli as compared with AARC. The heuristic character of the 
subjective age construct as compared with AARC might explain why it is more sensitive to 
changes in mood. 
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One methodological comment needs to be made with regard to Paper 4. At the pre-
induction measurement, the sad and neutral mood groups significantly differed on the 
proportional subjective age-discrepancy score, with the sad mood group displaying a low-
er average value as compared with the neutral mood group, despite randomized assign-
ment of the study participants to the experimental groups. This situation raises two con-
cerns. First, it may be questionable whether the randomized assignment was successful, 
although no obvious error regarding the randomization procedure could be identified. As 
such, the differences between the sad and the neutral mood group on the proportional 
subjective age-discrepancy score cannot be explained by any other variable included, that 
is, on all other study variables, participants showed similar average values across the two 
experimental groups. This suggests that participants in the sad and the neutral mood 
group probably originated from the same population. Second, it may be the case that the 
increase in felt age in the sad mood group rather constitutes a statistical phenomenon, that 
is, a regression to the mean. This objection can be addressed via two considerations. First, 
the increase in felt age in the sad mood group was also observed on the visual analogue 
scale measure of subjective age which was not affected by any preinduction differences 
between the sad and neutral mood groups. Second, when two age groups were studied 
separately (adults aged younger than 65 years versus adults aged older than 65 years), no 
preinduction differences on subjective age between the sad and neutral mood groups 
were evident in the old-aged group. Nevertheless, felt age increased in the sad group as 
compared with the neutral group within the age group-specific analyses, too. Taken to-
gether, it can be concluded that the increase in felt age in the sad group should probably 
not be attributed to a randomization problem or to a statistical phenomenon but rather 
suggests that participants actually felt older after the sad mood induction, although dis-
playing younger felt ages at preinduction than the control group. 
Depressive symptoms as outcomes of awareness of age-related change 
Long-term effects of AARC on change in depressive symptoms were investigated 
based on a 2.5-year interval (Paper 1) as well as on a 4.5-year interval (Papers 2 and 3). 
The results highlight the pivotal role of perceived age-related losses in terms of depressive 
symptoms, thereby mirroring previous findings with other well-established subjective 
aging constructs (Han & Richardson, 2015; Spuling et al., 2013). As depressive symptoms, 
in turn, are linked to a range of other important developmental outcomes, such as health 
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(Ho et al., 2014; Noël et al., 2004), cognitive performance (Bunce et al., 2014; Montejo et 
al., 2014), social functioning (Furukawa et al., 2011; Kennedy et al., 2007; Szanto et al., 
2012), and mortality (Cuijpers et al., 2014; Gallo et al., 2005; Zivin et al., 2015), this finding 
also seems relevant from a clinical viewpoint. It is also of importance that the effect of 
AARC losses on change in depressive symptoms 2.5 years later was stable across the en-
tire second half of life (Paper 1). 
Perceived age-related gains, however, were unrelated to change in depressive symp-
toms (Papers 1 and 2). This finding accords well with Baumeister et al.’s finding that “bad 
is stronger than good” (Baumeister et al., 2001). In particular, negative age-related chang-
es may remind the individual that life is finite, thus being more diagnostically relevant 
than positive ones (Rozin & Royzman, 2001). Moreover, the non-significant association 
between AARC gains and depressive symptoms also needs to be interpreted against the 
background of the AARC construct. Per definition, AARC takes into consideration subjec-
tive aging experiences in terms of perceived changes rather than absolute levels of experi-
ences (Diehl & Wahl, 2010). A person who reports few AARC gains might experience few 
positive experiences. However, few AARC gains can also signalize that the amount of posi-
tive experiences is as high as it has always been, that is, no changes occurred. Hence, few 
AARC gains do not necessarily have to be equated with a poor resource status, entailing 
higher levels of depressive symptoms. Instead, low levels of AARC gains can consistently 
be associated with low levels of depressive symptoms. The differential explanatory power 
of perceived age-related gains and losses in terms of depressive symptoms thus supports 
the need for a multidirectional understanding of subjective aging experiences, that is, gains 
and losses can be understood as two distinct phenomena and should be treated separately 
(see also findings on SPA; Bryant et al., 2016; Shenkin et al., 2014). However, it needs to be 
mentioned that perceived age-related gains interacted with accommodative self-
regulation strategies (Paper 1) and with negative repetitive thought (Paper 2) in the pre-
diction of depressive symptoms—these findings will be discussed in more detail within 
the scope of investigated pathways in the association between AARC and depressive 
symptoms. 
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Directionality of associations between awareness of age-related change and  
depressive symptoms 
Cross-lagged panel analyses implemented within Paper 1 suggest that the associa-
tion between AARC and depressive symptoms over 2.5 years is likely better understood as 
a unidirectional phenomenon. This result reflects findings by Spuling et al. (2013) who 
found that subjective age predicts change in depressive symptoms six years later, whereas 
the opposite direction of effects was not of any statistical significance. Moreover, the result 
is in line with findings on the association between subjective aging experiences and physi-
cal functioning, which has also been shown to be of unidirectional nature (Levy, Slade, & 
Kasl, 2002; Sargent-Cox et al., 2012; Wurm et al., 2007). 
In conclusion, the findings suggest that AARC seems to constitute a rather robust 
construct able to play an important role regarding depressive symptoms in the second half 
of life. This robustness over time might be explained by the consideration that AARC is, in 
contrast to depressive symptoms, rooted in an aging person’s self-concept and personal 
identity (Diehl et al., 2014; Westerhof et al., 2012). 
Pathways Underlying the Association Between Subjective Aging and  
Negative Affectivity 
Individual differences as moderators for the effect of awareness of age-related 
change on depressive symptoms 
Paper 1 revealed that the longitudinal effect of AARC on change in depressive symp-
toms is moderated by self-regulation strategies. Concretely speaking, whereas AARC gains 
were unrelated to depressive symptoms at the bivariate level, both within and across 
measurement points (see also Paper 2), they showed meaningful associations with de-
pressive symptoms when considered within the context of accommodative self-regulation 
strategies (Brandtstädter & Rothermund, 2002). That is, individuals who perceived few 
age-related gains reported lower increases in depressive symptoms over 2.5 years when 
they were able to flexibly adjust their goals. While low AARC gains might suggest that a 
person did not achieve his or her age-related goals, the ability to flexibly adjust his or her 
goals might help a person to deal with the situation. 
However, it should be mentioned that the interaction between AARC gains and ac-
commodation disappeared in additional and not yet published analyses based on a longer 
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observational interval (i.e., 4.5 years). Instead, within the 4.5-year interval, accommoda-
tion moderated the association between AARC losses and depressive symptoms, such that 
accommodation buffered the detrimental impact of many perceived age-related losses on 
change in depressive symptoms over time. These divergent findings may be best under-
stood by taking the length of the observational period into consideration. As AARC gains 
were only weakly connected to depressive symptoms at the bivariate level, the moderat-
ing role of individual differences may become evident only over short time intervals, but 
may be blurred with the course of years. AARC losses, in some contrast, exert a much 
stronger impact on depressive symptoms as compared with AARC gains (see also 
Brothers et al., 2017 for associations of AARC with functional health and life satisfaction). 
A person who encounters many age-related losses will first and foremost have to regulate 
these losses, rather than setting and pursuing new goals. In this case, 2.5 years might have 
been too short to effectively implement new goals in terms of accommodative self-
regulation strategies. Hence, the positive effects of a flexible goal adjustment to counteract 
the detrimental impact of AARC losses on depressive symptoms did not unfold within the 
2.5-year interval, but became evident after 4.5 years. 
Paper 1 explored the moderating role of general and global self-regulation strate-
gies, which are of importance for a wide range of daily hassles, for the association between 
AARC and depressive symptoms. Paper 2 further tested the moderating role of individual 
differences by asking whether the association between AARC and change in depressive 
symptoms hinges on the concrete handling of the cognitive representation of the aging 
process. More precisely, Paper 2 explored the moderating role of mindfulness and nega-
tive repetitive thought for the association between AARC and change in depressive symp-
toms. Results showed that the detrimental impact of many perceived age-related losses or 
few perceived age-related gains on change in depressive symptoms 4.5 years later was 
exacerbated for individuals with a predisposition towards negative repetitive thinking 
loops. In contrast, mindfulness acted as a protection mechanism and buffered the harmful 
effect of AARC losses on change in depressive symptoms. With regard to the interplay be-
tween perceived age-related gains and mindfulness, effects were less robust, although the 
direction of the findings was consistent with theoretical considerations. Similar to what 
has been found with regard to fundamental associations between AARC and depressive 
symptoms (Paper 1), the role of mindfulness and negative repetitive thought for the asso-
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ciation between AARC and depressive symptoms was comparable in middle-aged and 
older adults.  
Results of Papers 1 and 2 mirror the findings of other research groups. For example, 
Wurm and Benyamini (2014) found that the detrimental impact of negative SPA on de-
pressive symptoms is buffered for individuals scoring high on optimism. Mock and Eibach 
(2011) showed that the harmful effect of an older subjective age on negative affect is re-
stricted to individuals with negative aging attitudes. These findings suggest, as hypothe-
sized in this dissertation, that subjective aging experiences cannot be understood as an 
isolated phenomenon, but always need to be considered within the context of how they 
are dealt with. 
Individual resources as mediators for the effect of awareness of age-related change 
on depressive symptoms 
The nature of the association between AARC and depressive symptoms was further 
examined in Paper 3. Results showed that future time perspective and general self-efficacy 
mediate the association between perceived age-related losses and depressive symptoms 
over a 4.5-year observational interval. A higher amount of perceived age-related losses 
dampened future time perspective and general self-efficacy 2.5 years later, which in turn 
increased the level of depressive symptoms 2 years later. The effect was robust across the 
entire second half of life. These results are in line with recently published evidence. Broth-
ers et al. (2016) found that the effect of AARC losses on well-being according to an eudai-
monic understanding (Ryff, 1989) is mediated by future time perspective. Further, Steph-
an et al. (2011) showed that the association between subjective age and life satisfaction is 
mediated by memory self-efficacy. Taken together, these findings suggest that the transla-
tion of subjective aging experiences into psychological well-being takes place in several 
successive steps.  
Strengths, Limitations, and Future Research Issues 
The strengths and limitations specific to each paper of this dissertation were ad-
dressed in the respective discussion sections of the papers and shall not be reiterated 
here. Instead, the goal of this section is to address the overarching strengths and weak-
nesses which the four studies have in common. 
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Strengths 
The research questions explored within this dissertation were addressed by making 
use of a variety of methods and of study designs. Papers 1–3 took a longitudinal approach 
with mailed questionnaires answered at home. As such, these studies presumably allow 
drawing conclusions with sufficient ecological validity, being rooted in the daily lives of the 
study participants. Moreover, these papers incorporated two to three measurement 
points, with a distance of 2.5 and 2 years, respectively. The measurement points suit the 
specific research questions quite well. Hence, the cross-lagged panel design realized with-
in Paper 1 enabled the investigation of bidirectional associations between subjective aging 
experiences and depressive symptoms. The incorporation of three measurement points 
within Paper 3 allowed exploring a mediation chain based on needed data for such an 
analysis. Paper 4 constituted a different approach, that is, an experimental paradigm, in 
which a certain mood state was induced in the laboratory. This study exhibits high inter-
nal validity. Due to the highly controlled setting of a lab-based study, it allows drawing 
inferences about causal associations between mood and subjective age. 
Further, Papers 1–3 worked with the same operationalization of subjective aging 
experiences and depressive symptoms. Subjective aging experiences were measured as 
perceived age-related gains and losses (Diehl & Wahl, 2010) and depressive symptoms 
were assessed as levels of anxiety or sadness experienced during the last week and rang-
ing on a continuum from no-to-severe depressive symptoms (Radloff, 1977). These two 
constructs constitute the “frame” of each of the three papers and thus interlink them con-
ceptually. Each paper has then been enriched by other constructs, according to the con-
crete research question (e.g., self-regulation strategies in Paper 1, mindfulness and nega-
tive repetitive thought in Paper 2, future time perspective and general self-efficacy in Pa-
per 3). Thus the results of Papers 1–3 can directly be compared and combined into one 
overarching pattern of associations (see also Figure 1.2). First, they provide answers about 
fundamental associations between AARC and depressive symptoms, thus mirroring and 
enriching current knowledge on associations between more established subjective aging 
constructs, such as subjective age or ATOA, and depressive symptoms (e.g., Spuling et al., 
2013). Second, the findings inform about pathways (moderators and mediators) underly-
ing this association. As such pathways have barely been addressed in past research, the 
dissertation fills a research gap. 
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Papers 1–3 were based on a rather large data set with only few dropouts across the 
three measurement points. A flowchart displaying the flow of the participants across the 
4.5 years is provided in the Appendix. N amounted to 423 at T1, to 356 at T2, and to 299 at 
T3. Hence, 84% of the original sample were reassessed at T2, and 71% were reassessed at 
T3. Participants and dropouts did not differ on most of the demographic and study varia-
bles. Most dropouts could be attributed to illness or mortality. The high response rate is 
probably due to the close communication with the participants, both during and between 
the inquiries. For example, the participants were provided with regular newsletters in-
forming them about the current research projects of the Institute. After the questionnaires 
were mailed to the participants, reminder calls were made when the questionnaire did not 
return within two weeks. Moreover, a financial compensation was provided for those tak-
ing part in the surveys—though only few participants accepted this offer. The majority 
decided to donate the amount instead, which points to a high intrinsic motivation to par-
ticipate in the study. 
Another strength is that all papers encompassed a broad age range covering almost 
the entire second half of the life span. This idea was based on the proposition that adults as 
young as age 40 start becoming sensitive to age-related changes (Miche, Elsässer, et al., 
2014; Whitbourne & Collins, 1998). The role of chronological age (i.e., developmental 
stage) was explicitly taken into consideration, either by incorporating it as a control varia-
ble in the analyses or by exploring whether the patterns of association differ across differ-
ent age groups (i.e., chronological age as a moderator). The absence of any age effects sug-
gests that the findings can be generalized to a broad age range within the investigated 
population. 
Despite these strengths, the studies have a number of weaknesses which need to be 
tackled in future research. 
Limitations and Future Research Issues 
Operationalization of study constructs 
All assessed constructs relied on self-report measures, that is, questionnaire data. 
This approach fits well in with the specific research questions, as they comprised the sub-
jective representation of the aging process and negative affectivity, which can be best cap-
tured by asking participants how they feel. However, responses might have been biased 
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due to mechanisms of social desirability, self-deception, or cognitive impairment. The con-
frontation with aging- and well-being–related issues provided by the questionnaires might 
in itself have influenced the attitude an individual has towards these subjects. Future stud-
ies should combine self-assessment methods with more objective measures, such as bio-
physiological measures (e.g., heart rate, cortisol levels) or behavioral measures (e.g., phys-
ical activity). These measures are more robust against biases and may thus serve as a 
means for validating self-assessments.  
The studies exclusively focused on the subjective representation of the aging process. 
The interaction between subjective and objective occurrences has not been taken into 
account. This is an important research gap. Although positive perceptions and evaluations 
of the aging process are in general adaptive, one could ask whether a too large discrepancy 
between subjective and objective aging experiences can be understood as a denial of the 
aging process. If an underestimation of the negative facets of the aging process means that 
an individual fails to tackle important and necessary (medical/ therapeutic) interventions, 
a (too) positive view on the aging process could sometimes even be counterproductive. 
Future research thus needs to consider the fit between objective and subjective aging ex-
periences. 
Each study included only one subjective aging measure. Papers 1–3 encompassed 
the AARC construct and Paper 4 revolved around subjective age. Although, as was clarified 
in the Introduction section, these operationalizations seem well-suited for the respective 
subject under question, current researchers make a strong argument for an integration of 
different subjective aging constructs (Diehl et al., 2014). In order to promote such a syn-
thesis, future studies should also incorporate other subjective aging measures, such as 
ATOA (Lawton, 1975), and investigate whether and to what extent several measures are 
convergent or complementary to each other.  
Perceived age-related gains and losses were considered independently from each 
other within the analyses (Papers 1 and 2). Although they were mutually controlled for, it 
would be interesting in future studies to investigate the role of the gain-loss–balance, ei-
ther by calculating a discrepancy score between gains and losses or by taking into consid-
eration the gain-loss–interaction. 
The AARC construct used in Papers 1–3 was not decomposed into its domain-
specific subscales, but instead, global and overarching subscales of perceived gains and 
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losses across all five behavioral domains were calculated. This decision was driven by the 
finding that the subscales have been shown to be only sparsely robust in exploratory and 
confirmatory factor analyses. That is, although the differential valence of aging experienc-
es was mirrored in the gain- and loss-related subscales, the domain-specific character of 
the AARC construct was considered more at the theoretical and content-related level than 
at the empirical level. 
AARC was measured with 194 items at T1 and with 50 items at T2 and T3. Although 
the same 50 items were used for the calculation of the subscales at each measurement 
point, it cannot be precluded that the different item numbers might have exerted a differ-
ent impact on the response behavior. For example, the participants might have been irri-
tated and overstrained by the high item number at T1, feeling pushed to their cognitive 
limits, and thereby might have evaluated their aging process more negatively as compared 
with T2 and T3. Indeed, the amount of perceived age-related losses decreased from T1 to 
T2. This is somewhat counterintuitive, as one would expect an accumulation of perceived 
losses with increasing age (Heckhausen et al., 1989). The methodological difficulties root-
ed in the divergent item numbers could provide an explanation for this counterintuitive 
finding. 
This dissertation adopted a continuous, clinically non-relevant understanding of de-
pressive symptoms (as used in Papers 1–3). Depressive symptoms were understood as a 
continuum ranging from a zero to high magnitude of depressive symptoms, rather than 
adopting a categorical or more clinical understanding (e.g., presence of a major depressive 
disorder). As the study population encompassed “normal-aging”16 adults with, in general, 
no clinical background, this approach seemed well-suited here in order to take into ac-
count a variety of manifestations on well-being, including subsyndromal depressive symp-
toms. Moreover, according to Bowins (2015) depressive symptoms naturally operate on 
the basis of a continuum.  Still, it would be interesting in future studies to examine how the 
findings extend to clinically relevant symptoms of depression (i.e., classifications of major 
depressive disorder; American Psychiatric Association, 2013).  
                                                        
16 It is acknowledged that this term is somewhat evaluative, as it suggests that some developmental pathways 
are normal, whereas others are abnormal. It is not intended here to classify certain developments as good or 
bad. Instead, the term is used to express that the participants were unremarkable with regard to most devel-
opmental outcomes. 
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Depressive symptoms were assessed by asking individuals how they felt during the 
past week (Radloff, 1977). Although this measurement approach is widely established, it 
only constitutes a snapshot. The answers might have been biased due to current life 
events, for example, health, death of loved ones, or turbulence within one’s family or 
workplace. Although the analyses controlled for current health status, the various other 
potential sources for bias were beyond the scope of this dissertation. Accordingly the 
reader has to bear in mind that the level of depressive symptoms reported might have 
been influenced by unknown third variables. 
The dissertation focused on associations of subjective aging experiences with nega-
tive indicators of psychological well-being, that is, depressive symptoms and negative af-
fect. The considerations behind this decision were elaborated in detail in the Introduction 
section. Indeed, a recent daily diary study found stronger associations between fluctua-
tions in subjective age and fluctuations in negative affect as compared with positive affect 
(Kotter-Grühn et al., 2015). Nevertheless, it is not only important to understand how nega-
tive experiences (i.e., depressive symptoms, negative affect) can be avoided, but it is also of 
great relevance to know how positive ones (i.e., life satisfaction, positive affect) can be 
promoted. The concept of the so-called positive psychology has undergone a boost in the 
last decades (Araújo, Ribeiro, & Paúl, 2017) and future research should investigate wheth-
er the associations found between subjective aging experiences and depressive symptoms 
or negative affect can be generalized to life satisfaction, happiness, or positive affect. 
Sample and study design 
With regard to the study sample, the studies only included “normal-aging”17 adults. 
As the participants were recruited “ad-hoc” in a University city with a high living standard, 
the sample was positively biased with regard to education and health. Hence, the results 
can only be generalized to this subgroup of the total population. Future studies should 
include other populations, such as clinical populations, adults living in nursing homes, or 
participants from non-industrialized countries or from countries with a different societal 
attitude toward old age (e.g., Asia) to find out whether the associations found between 
subjective aging and negative affectivity also apply to them. Moreover, the studies encom-
passed only few (Papers 1–3), if any (Paper 4) oldest-old adults. Future studies need to 
                                                        
17 Please see the elaborations with regard to this term provided in the preceding Footnote. 
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include very old adults to investigate how subjective aging experiences manifest in a peri-
od of life characterized by high frailty, vulnerability, and multi-morbidity. The selectivity of 
the sample and the underrepresentation of very old adults might explain why all studies 
failed to find a moderating role of calendar age for the investigated patterns of association. 
Regarding the longitudinal studies (Papers 1–3), the data were based on different 
measurements of the same population (T1–T2 versus T1–T3 versus T1–T2–T3). A 4.5-
year observational interval cannot be put on the same level as a 2.5-year interval. As such, 
findings obtained for a shorter interval cannot automatically be transferred to a longer 
interval and vice versa (as has been discussed with regard to the moderating role of ac-
commodative self-regulation for the association between AARC gains and losses, respec-
tively, and depressive symptoms). That is, although Papers 1–3 spread out towards one 
overarching pattern of associations (see also Figure 1.2), caution is advised when combin-
ing the longitudinal findings which are based on different observational intervals. 
When participants answered the AARC questionnaire at the second and third meas-
urement point, they might have had a greater than average sensitivity to the subjective 
aging topic due to their confrontation with this issue within the preceding survey. For ex-
ample, participants may have changed their attitude towards the aging process or started 
contemplating their aging process after having been confronted with this topic throughout 
the first survey. Hence, their answers in the following surveys might have been biased. 
Moreover, the measurements took place during different times of the year (T1 in summer, 
T2 in winter, T3 in winter/spring). The differing boundary conditions might have had an 
effect on the answering of the questions. However, as the research questions primarily 
concentrated on the relative values on the study constructs which are rather independent 
from such prevailing circumstances (supposed that all participants are affected in a com-
parable manner), this limitation did probably not alter the results to a notable extent. 
Paper 4 investigated change in subjective age following a mood induction. The 
measurement of change in subjective age was only a snapshot, with the postinduction 
measurement taking place immediately after the mood induction. It remains unclear how 
long-lasting the change in subjective age was. For example, it may be assumed that partic-
ipants returned to their baseline level of subjective age once the induced sad mood neu-
tralized. Future studies should include more measurement points to explore the long-term 
modifiability of subjective age. 
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Moreover, the mood induction procedure realized within Paper 4 was carried out by 
the author of this dissertation who was supported by two student research assistants. The 
research assistants were extensively trained to give objective and standardized instruc-
tions to the study participants. Furthermore, the three persons involved in the implemen-
tation of the experiment were all female and of a similar age, so that it can be assumed that 
they were perceived by the study participants in a similar way. The participants were ran-
domly assigned to one of the three investigators. Notwithstanding, the experimental ses-
sion encompassed a social interaction, such that person-specific influences of the investi-
gators cannot completely be precluded. A similar point needs to be made with regard to 
other external influences beyond the control of the researcher. As such, the effect of the 
mood induction might have been moderated by weather conditions or by the time of the 
day. Future studies should improve the standardization of the experimental procedure to 
rule out the effects of such external factors. 
Pathways 
The dissertation focused on the investigation of moderating and mediating path-
ways in the association between subjective aging experiences and negative affectivity (Pa-
pers 1–3). The papers thus enrich current findings on associations between subjective 
aging experiences and depressive symptoms and provide a better understanding of how 
and under which circumstances subjective aging experiences translate into depressive 
symptoms. However, the moderators (assimilative and accommodative self-regulation 
strategies, mindfulness, and negative repetitive thought) and mediators (future time per-
spective, general self-efficacy) included certainly should not be seen as exhaustive. Future 
research should take into account other variables as mediators or moderators, such as 
health (Stephan et al., 2011) or control beliefs (Levy, Slade, & Kasl, 2002). 
Regarding the modifiability of subjective age as investigated in Paper 4, pathways 
explaining the dynamic interplay between mood and subjective age are still unknown. 
Although it was found that the association between mood group and change in subjective 
age was mediated by change in mood, it remains unclear how mood, in turn, translates 
into subjective age. As discussed in the Introduction section, several cognitive (e.g., prim-
ing effects) or motivational (e.g., self-verification) pathways are conceivable and should be 
tackled in future research. 
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Implications 
Theoretical Level 
Theory development with regard to awareness of age-related change 
The research questions pursued within this dissertation have a number of implica-
tions with regard to theory development. An important aspect is the focus on the con-
struct of AARC in Papers 1–3, which takes into account the heterogeneity of development. 
The AARC construct is a relatively new construct where profound empirical evidence on 
associations with developmental outcomes is still lacking. The findings gained within the 
dissertation provide a better understanding of the AARC construct and embed it within 
the nomological network of key variables in developmental psychology. More precisely, 
the results provide information about fundamental associations between AARC and de-
pressive symptoms as well as about pathways (i.e., moderators and mediators) underlying 
this association (see also Figure 1.2). 
Regarding fundamental associations with depressive symptoms, the results show 
that AARC is a promising construct which is able to explain variance in depressive symp-
toms in the long term over and above demographic and health control variables. Hence, 
these findings enrich current knowledge on fundamental associations between subjective 
aging experiences and negative affectivity, which are mainly based on more established 
subjective aging constructs, such as subjective age or ATOA (e.g., Spuling et al., 2013). The 
differential predictive power of AARC gains versus AARC losses in terms of depressive 
symptoms highlights the importance of considering the aging process as a multidirectional 
phenomenon. Age-related gains and losses should be considered as separate and distinct 
entities (see also Laidlaw et al., 2007; Steverink et al., 2001 for SPA) rather than treating 
them as two ends of the same continuum (as is done in the ATOA construct; Lawton, 
1975). 
Papers 1–3 further provide information about the pathways explaining how AARC 
translates into depressive symptoms (i.e., future time perspective and general self-efficacy 
as mediators) and suggest that AARC always needs to be considered within the context of 
individual differences (i.e., mindfulness and negative repetitive thought as moderators). 
The investigation of pathways in the association between subjective aging experiences 
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and depressive symptoms has been neglected in recent research (with a small number of 
exceptions; see Wurm & Benyamini, 2014), such that the dissertation fills a research gap. 
Plasticity of subjective aging 
Knowledge on fundamental associations between subjective aging experiences and 
negative affectivity is enriched by the experimental approach pursued in Paper 4. Paper 4 
provides information about the short-term modifiability of subjective age. The mood effect 
on subjective age is in line with other experimental studies showing that subjective aging 
experiences can be transformed by internal and external stimuli in the laboratory, for ex-
ample, through priming with aging experiences (Eibach et al., 2010; Gabrian & Wahl, 
2017; Hughes et al., 2013; Stephan et al., 2013) or through a manipulation of age stereo-
types and beliefs about the aging process (Hess & Hinson, 2006; Kotter-Grühn & Hess, 
2012; Levy, 1996; Pinquart, 2002; Weiss & Freund, 2012; Weiss et al., 2016; Weiss & Lang, 
2012).  
However, we do not know whether and to what extent subjective aging experiences 
can be altered for the long term and outside the laboratory. Some studies point to positive 
effects of interventions (i.e., physical activity, attribution retraining, age stereotype manip-
ulation) on subjective aging (Brothers & Diehl, 2017; Klusmann, Evers, Schwarzer, & 
Heuser, 2012; Levy, Pilver, Chung, & Slade, 2014; Sarkisian, Prohaska, Davis, & Weiner, 
2007), whereas other studies found only weak support for a beneficial effect of interven-
tions targeting subjective aging experiences (Craciun et al., 2014; Wolff, Warner, 
Ziegelmann, & Wurm, 2014).  
These findings raise the question whether subjective aging experiences operate at 
the state- or trait-like level. Diehl et al. (2014) assume that subjective aging experiences 
become an integral part of a person’s self-concept and identity and should thus be stable 
over time (see also Westerhof et al., 2012). Nevertheless, the above-cited studies point to a 
certain plasticity of subjective aging, at least in the laboratory. Combining the empirical 
findings and theoretical considerations leads to the assumption that subjective aging may 
be understood as a dynamic equilibrium which fluctuates around a set point as a response 
to internal and external stimuli. This idea is in line with the results of this dissertation. 
Subjective age was shown to depend upon a person’s immediate mood state (Paper 4), but 
perceived age-related gains and losses were independent from depressive symptoms in 
the long term and outside the laboratory (Paper 1).  
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New perspectives on life-span development beyond chronological age 
Given their pivotal role with regard to psychological well-being, perceived age-
related changes should also be incorporated into life-span developmental regulation theo-
ries, such as self-regulation theories (P. Baltes, 1997; Brandtstädter & Rothermund, 2002; 
Heckhausen et al., 2010) or socioemotional selectivity theory (Carstensen et al., 1999). Up 
to now, these theories consider chronological age as a major motivational force for the 
dominance of one self-regulation strategy over the other or for the organization of one’s 
social network. However, chronological age per se may be a too-generally-framed “cause” 
when it comes to the explanation of change in developmental regulation. Given that aging 
is not only associated with shrinking resources but also includes positive developments (P. 
Baltes, 1987), it must not necessarily be the simple passing of time but instead the per-
ceived resource status which triggers changes in developmental regulation (Dutt et al., 
2016b). Emerging empirical evidence suggests that the subjective representation of the 
aging process has an effect on the preferred self-regulation strategy (Dutt et al., 2016b; 
Wurm et al., 2013). Instead of mere chronological age, the subjective perception of the 
aging process might gain an important explanatory role for trajectories of developmental 
regulation and should thus be taken into consideration within prominent life-span devel-
opmental regulation models (Diehl et al., 2014). 
The AARC construct explained variance in depressive symptoms over and above 
chronological age. Moreover, in all studies, effects were robust across the entire second 
half of the life span. The latter finding could be attributed to methodological issues, for 
example, to the selectivity of the study sample or the underrepresentation of very old 
adults. However, in combination with the negligible predictive power of chronological age 
with regard to psychological well-being, the results indeed may suggest that the role of 
chronological age should not be over-estimated. Aging research will be enriched by taking 
new perspectives on the aging process, which are broader in nature as compared with the 
mere passage of time (Staudinger, 2015). 
Practical Level 
Certainly, and despite recent comprehensive efforts, our knowledge of the subjective 
representation of the aging process is still far from being exhaustive. Before deriving pro-
found practical implications, more research needs to be done to replicate and validate the 
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current findings, to apply them to other (clinical) populations, and to better understand 
the mechanisms linking subjective aging to its correlates (Kotter-Grühn et al., 2016). How-
ever, restraining research to its ivory tower is seldom fruitful, so we should aim at trans-
ferring research findings into practice sooner or later. As such, based on the results of this 
dissertation, starting points for potential interventions will be discussed. 
The findings suggest that a negative outlook on the aging process exerts a potentially 
hazardous effect on psychological well-being in the long term. Moreover, a person’s sub-
jective age might be vulnerable to experiences of negative affectivity. This association 
needs to be unfolded within a psycho-educational approach. Particularly health care pro-
viders (e.g., psychotherapists) need to be aware about the pivotal role of subjective aging 
experiences in terms of psychological well-being. They may want to consider targeting this 
detrimental chain of associations within preventive and reactive therapeutic interven-
tions. 
An important aspect needs to be considered regarding practical interventions. The 
perception of many age-related losses can stem from two scenarios (Dutt et al., in press). 
First, the individual overestimates the amount of experienced age-related losses and un-
derestimates the amount of experienced age-related gains, resulting in an overly pessimis-
tic outlook on his or her aging process. Second, the individual has a poor resource status at 
the objective level and accurately judges this resource status, leading to a realistic outlook 
on his or her aging process.  
The first scenario might be harmful. The unjustifiable over-attribution of symptoms 
(e.g., health problems, feelings of loneliness) to “old age”, accompanied by the idea that 
these symptoms are uncontrollable, inevitable, and irreversible, predicts poorer health, 
health behaviors, and mortality (J. S. Goodwin, Black, & Satish, 1999; Keller, Leventhal, 
Prohaska, & Leventhal, 1989; Levy, Ashman, & Slade, 2009; Prohaska, Keller, Leventhal, & 
Leventhal, 1987; Sarkisian, Lee-Henderson, & Mangione, 2003; Stewart, Chipperfield, 
Perry, & Weiner, 2012). In such a case, subjective aging experiences should be targeted 
directly, for example, through an attribution retraining where the aging individual learns 
that negative time-related changes do not necessarily have to be linked to the process of 
growing older, thus being uncontrollable and irreversible (Sarkisian et al., 2007). The pri-
mary aim of such a training program might be to refine a person’s sense to objectively and 
realistically classify and interpret experienced time-related changes.  
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The second scenario (i.e., a negative but realistic outlook on the aging process) raises 
a number of ethical concerns. What is wrong about realistically acknowledging the signs of 
growing older? If we targeted these realistic, though negative, views, it would signal that 
we condemn signs of aging. This could in turn be counterproductive as it reinforces the 
stigma of growing old (Kotter-Grühn, 2015). Instead, in this case it seems to be more ap-
propriate to target subjective aging experiences indirectly through their mediators and 
moderators linking them to depressive symptoms. That is, the aging person should learn 
how to better cope with the realistic outlook on the aging process and how to strengthen 
resilience capacities. For example, the person could participate in a mindfulness training 
to learn how to accept the negative signs of growing older instead of ruminating about 
age-related losses and feeling as being at the mercy of the aging process. Furthermore, 
adjusting goals and ambitions to the reduced resource status (i.e., accommodation) may 
help avoiding feelings of frustration, overstrain, and helplessness. In addition, interven-
tions can be provided which enhance a person’s general self-efficacy and his or her out-
look on the future time in order to avoid the translation of negative subjective aging expe-
riences into depressive symptoms. 
Moreover, as discussed in the second scenario, it has to be born in mind that subjec-
tive aging experiences might—at least to some extent—be rooted in objective aging expe-
riences. The AARC construct with its strong behavioral focus is a perfect example to 
demonstrate this association. Hence, when talking about subjective aging experiences, we 
always need to ask how we can positively alter objective aging experiences, which can 
then translate into positive subjective aging experiences (e.g., promotion of health, cogni-
tion, interpersonal relations). 
Taken together, the conceptualization and evaluation of such intervention programs 
certainly should be on the agenda for future research. 
Conclusion 
Progress in the field of medicine and technology contributed to an addition of “years 
to life.” But successful aging also implies the addition of “life to years.” Such a psychological 
approach involves the promotion of high levels of psychological well-being and of a posi-
tive outlook on the aging process. This dissertation aimed at enriching this intriguing aging 
science area by investigating associations between subjective aging experiences and de-
Chapter 6     Discussion 
154 
pressive symptoms and negative affect, respectively, thus filling existent research gaps. A 
strong focus laid on the inclusion of the recently introduced concept of AARC. Results sug-
gest that perceived age-related losses are longitudinally associated with depressive symp-
toms; this association is unidirectional. AARC losses seem to translate into depressive 
symptoms by a narrowing future time perspective and by decreases in general self-
efficacy. The harmful effect of a negative aging perception on depressive symptoms is ex-
acerbated by a negative repetitive thinking style, but can be buffered by adopting a mind-
ful outlook towards life. Perceived age-related gains seem to be unrelated to depressive 
symptoms at a bivariate level, but in the case of low levels of accommodation or high levels 
of negative repetitive thought, few perceived gains are linked to higher levels of depres-
sive symptoms. Regarding short-term associations between subjective aging and well-
being, an experimental study suggests that negative affect translates into older felt ages. 
Subjective aging experiences seem to play a pivotal role in terms of successful aging. 
The results of this dissertation highlight the need for an integration of subjective aging 
experiences into theories of life-span developmental psychology. Given the overarching 
aim to promote successful aging experiences, the findings lay the foundation for the devel-
opment of practical interventions.  
The dissertation made an attempt to overcome the frequently occurring single-
edged view on aging, with chronological age seen as an important determinant of devel-
opment; instead, a heterogeneous and multidirectional understanding of the aging process 
was advocated. Such a view critically challenges the widespread idea of the aging process 
as being primarily accompanied by losses. In strong contrast, late-life development has 
been considered in this work as a multifaceted phenomenon, characterized by pro-
nounced dynamics and variability and thus incorporating gains and losses until old age. 
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Figure A.1. Illustration of the sample dropout across the three measurement points within the awareness of 
age-related change (AARC) studies. 
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